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users of water find it costs less to 


we 


pump their own than to buy 
water. 
The installation shown is a 





30-stage impeller turbine. Bowls 
are cast separately and _ bolted 
together. Impeller shaft turned 
by motor at top. Number of im- 
peller stages, from one up, de- 
pends on lift required. Made in 
various sizes. Delivery 25 gallons 
to 3500 gallons per minute. 

The Deming Company, of Salem, 
Ohio, manufacture power and 
hand pumps of every kind and use 
Linoil for all of their cored castings. 
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The Foundry 


Schools for Foundrymen 
Open in September 


XCEPTIONAL opportunities for self 

advancement in the foundry in- 

dustry abound as the various local 
associations and A. F. A. chapters get 
under way with technical programs in 
September. Undoubtedly, active partici- 
pation in the work of local groups and 
those national associations related in 
some degree to the foundry industry pro- 
vides the best possible training in pres- 
ent day knowledge of castings manufac- 
ture. 

The value of association work was out- 
lined exceptionally well by John A. Capp, 
General Electric Co., Schenectady, N. Y.., 
recently, in responding to the awarding 
of an honorary membership in the Amer- 
ican Society for Testing Materials. 
While Mr. Capp was referring particular- 
ly to the A. S. T. M., we believe his 
philosophy, expressed in part in the fol- 
lowing paragraphs, is equally applicable 
to any group organized to further the 
progress of industry. 

It has occurred to me more than once 
that those of us privileged to partake 
actively in affairs of the society really 
are going through an advanced course 
in engineering. 

The first is a course in materials of en- 
gineering. Nowhere is there available to 
the participant the vast fund of informa- 
tion, the technical knowledge of mate- 
rials, that is available to the man who 
gives and takes in committee activities. 
That information is not published in text- 
books. Much of it does not appear in the 
Proceedings. It is the result of personal 
contact in giving as well as taking in com- 
mittee activities. 

That is an important course, but more 
important is the opportunity of taking a 
course in human engineering, in which we 
learn to deal with others in a human way. 
We might think of the strong opinions 
which the engineer is liable to form, of 
undue adherence to those opinions, and 
of the failure to realize the opinions of 
others may be worth just as much, if not 
more. 

Nowhere does that sort of give and 
take, as a necessity, appear as it does to 
the student of human engineering in 
A. S. T. M. committee activities. The man 
who goes to any committee in the right 
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spirit nearly always can accomplish any- 
thing, perhaps not what he wants, but 
what he ought to have. There may be a 
big difference. 

The most interesting part of these two 
courses is the fact there is no formal 
curriculum, there are no professors, no 
examinations except the test of endur- 
ance, no degrees awarded, no diplomas, 
nor, in fact, do we graduate. There can 
be no more worth while job for the young 
engineer than to enroll in these two 
courses, 

There is a lot ahead for the man who 
does. He can serve the society by helping 
it co-operatively, but if nothing more, a 
tremendous gain to himself must result. 

School in the foundry industry starts 
again in September. 


Fads and Castings 


HEN foundries are busy and at 

times unable to meet delivery de- 
mands of customers, market research 
usually is forgotten. Little time is spent 
in exploring new fields, in investigating 
trends in consumer demand which may 
have a direct bearing on extending the 
use of cast products. 

Fads and fancies of the buying public 
often present interesting opportunities. 
As an example, witness the spreading 
belief in the healthful properties of raw 
vegetable juices. Numerous doctors are 
said to recommend this form of diet. 
Patients who have tried and have been 
benefited are glad to broadcast the news. 
As a result more people are making cock- 
tails from the juices of carrots, celery, 
beets, cabbage and other vegetables. 

When it comes to a question of de- 
veloping a device to extract juice from 
vegetables, the foundry has the inside 
track. Various types of juicers are in 
use, but every one is based on the design 
»f the old fashioned meat grinder. Most 
important in the present instance, these 
juicers are constructed almost entirely of 
castings. Retail selling prices indicate 
that it is a profitable business. 


Rand F 


Editor 


Malleable Foundry 
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By EDWIN BREMER 
YNTHETIC sand used in the Saginaw Malleable 
~ Iron division, General Motors Corp., Saginaw, 
Mich., is based upon the core sand. As might be 
expected, considerable care is exercised in its selection 
and treatment prior to use. The sand not only must 
provide first class, serviceable cores, but also must pos- 
sess a grain size and distribution which will serve satis- 
factorily as a molding sand base. A bank sand is used, 
which is all dried previous to use in the core room. 


Sand Dried in Gas Fired Kiln 

Drying of the sand is accomplished in a specially de- 
signed, rotary horizontal kiln 62 feet long and 3 feet in 
diameter. It is gas-fired, has a capacity of 12-tons per 
hour and an overall efficiency of 82 per cent. The re- 
markable feature of the dryer is that the moisture con- 
tent of the sand is reduced to 0.10 per cent, and the 
sand emerges at a temperature ranging from 70 to 80 
degrees Fahr. Design of the kiln is such that it is di- 
vided into two termed the dryer which 
about 37 feet long and the cooler which is about 25 feet 
long. The kiln is the counterflow type in which the 
sand and the heating and cooling gases flow in opposite 
directions. 

As indicated in the sketch shown in Fig. 4, the shel! 
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Fig. 1—Coremaker’s benches are located at each 

end of the four corners of the entrance or uptake 

shaft. The exit end at which cores are removed 
can be seen in the distance 


of the kiln contains spirally located baffles which carry 
the sand up almost to the vertical point and then per- 
mit it to fall in a thin shower through the heating and 
cooling gases as the kiln slowly rotates. A circular 
baffle with a comparatively small central opening in 
relation to the kiln diameter, and attached to the shell, 
separates the drying and cooling sections. The heating 
gases are generated in a combustion chamber by a gas 
burner, and they pass through a tube in the center of 
the dryer portion of the kiln. The tube extends almost 
to the end of the dryer or to the baffle separating the 
drying and cooling sections. Consequently, the heating 
gases flow through the tube and back through the shell 
to a stack which is located at the same end as the com- 
bustion chamber. 


Temperature Controlled Automatically 
Similarly, at the cooling section, atmospheric air is 
blown in through a tube extending nearly to the baffle 
separating the two sections. That air doubles back be- 
tween the tube and kiln shell, cooling the sand in its pas- 
sage, and escaping at the same end it enters. Control 
of the sand drying unit is automatic, and is effected 
through a temperature regulating device located in the 
stack carrying away the heating gases. That device 
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Fig. 2—The largest percentage of cores made in the 

plant are produced on core-blowing machines similar 

to the three machines which can be seen in this 
illustration 


controls the amount of heating gases generated in the 
combustion chamber which, through another tempera- 
ture regulating device, is maintained constantly at 1400 
degrees Fahr. 


Stack Temperature Indicates Condition 


The principle of control is based on experimental data 
which indicate that with a definite volume of gas at a 
constant temperature passing through the sand, the 
amount of moisture or water vapor picked up can be 
determined by its temperature at the exit or stack un- 
der the particular conditions of operation. This applies 
if the sand is not dried to the minimum point in this 
first step, but only to where it contains about 1‘: per 
cent moisture. The stack temperature to provide sand 
of that low water content ranges from between 145 and 
190 degrees Fahr. depending upon the relative humidity 
of the atmosphere. 

If the entering sand contains more moisture than 
the usual content, the heating gases become more satu- 
rated, and that is indicated by higher temperature at 
the exit end. Consequently, the volume of heated gases 
entering at constant temperature must be increased 
sufficiently to counteract the rise in temperature at the 
stack, and bring it back to the predetermined point. 
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Of course, with an increase in volume of gases, the fuel 
input increases, but the temperature in the combustion 
chamber remains constant. 

As previously mentioned, the drying chamber proper 
is baffled so that its heat does not enter the adjoining 
cooling section. However, the sand as might be judged, 
has picked up a considerable quantity of heat. The 
heat retained is more than sufficient to reduce the mois- 
ture content from the 1's per which the sand 
contains upon leaving the dryer section to the desired 
limit of 0.10 per cent. Consequently, atmospheric air is 
blown through the sand in the cooler to reduce the tem 
perature of the sand to a point where it can be handled 
without trouble around 70 to 80 degrees. The air blown 
in also removes any fines that might cause difficulty in 


cent 


later applications. 
Slant Improves Effectiveness of Screen 


Sand emerging from the rotary drying kiln drops into 
an elevator boot and then onto an elevator belt which 
transports it up to a vibrating screen where any roots 
and other coarse, extraneous materials are removed 
The vibrating screen is 40-mesh, mounted at an angle 
so that it has the effectiveness of a 60-mesh 


From the screen the sand is conveyed on belts to storage 


screen. 





Cores 





ladle 
may be 


Fig. from the 


transfer 


3—Filling a pouring 
ladle. As 
ladles are covered to maintain low tempera- 


observed all 


ture losses 


tanks or hoppers with a capacity of 500 tons. From 
the storage hoppers the sand is dumped into a weighing 
lorry equipped with a photocell which provides auto- 
matic weighing. The lorry travels over three sand mix- 
ing units where its contents are unloaded into which- 
ever is empty. 

Several different core mixtures are employed, but 
they all contain varying amounts of flour, core oil and 


water. The flour is added by weighing while the oil 
and water are measured by meters which are gradu- 
ated in pounds. After the various ingredients are 
mixed for a suitable time, the mixer gate is opened and 
the prepared sand falls on a conveyor belt which trans- 
ports the sand to the core department. A remote con- 
trol system permits the core sand to be discharged into 
any one section of an 8-compartment storage hopper. 

From that hopper the sand is conveyed by electric 
trucks to the various coremaking stations. While 
some cores are made on the bench, approximately 95 per 
cent are made on various types of coremaking machines 
and core blowers. At the present time, approximately 
75 per cent of all cores are made on core blowers similar 
to those shown in Fig. 2. Core sand used at the Saginaw 
Malleable Iron division is subjected to a very exacting 
control in that the moisture content is maintained with- 
in plus or minus 0.05 per cent of the desired point while 
the green compressive strength is held within plus or 
minus 0.05-pound. 

That control is maintained through hourly testing of 
every type of core sand mixture for moisture and green 
compressive strength. Twice a day determinations are 
made of the baked tensile strength, and the baked per- 
meability. Once a day grain distribution 
made on the raw dry sand from the storage bins. Each 
carload of flour purchased is sampled by quartering, and 
a portion of the resulting sample is mixed with a stand- 
ard sand in the laboratory. The batch thus made up is 
tested for green strength, and it must meet require- 
ments based on previous experimental and practical re- 
sults. The same procedure is followed with each tank 
carload of core oil. 


tests are 


Cores are baked in several batch-type, recirculating 
ovens, and in one vertical, continuous type oven which 
was designed by the firm’s engineers after long and 
careful experimental work. Numerous advantages 
claimed for the oven which is partially shown in Fig. 1, 
include small floor space required, uniform and rapid 
baking with elimination of any burning, increase of 40 
per cent in core production due to elimination of waiting 
for racks, etc., low fuel consumption of 600,000 B.t.u. per 
ton of cores, saving in core oil, elimination of consider- 
able trucking and elimination of fumes, smoke and 
gases in the core room. 

The type of cores baked in the oven are differential 
housing cores weighing 18 pounds which have a heavy 
body surmounted by a small (Please turn to page 69) 









Fig. 1 — Diagrammatic 
sketch of the continuous, 
automatically operated, 
sand drying kiln indicating 
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Hints 





ANY nonferrous castings are of such import- 


ance, either from the standpoint of urgent 
demand or from high cost, that it is advis- 
able to take no chances on blows or troubles re- 


sulting from blowing of the mold or core. Conse- 


quently, these castings are made in dry sand molds. 


The mold should be rammed carefully, the pattern 
carefully surfaced with fine sand, backed with a 
little coarser sand and back of that coarser mate- 
rial, such as gravel or coke. Some material that 
will support the load but will be free venting and 
allow the steam and gases to pass off during the 
drying period, without entering the surface of the 
mold in the slightest degree should be used. The 
mold face should be washed carefully with a good 


grade of graphite or silica before the mold goes into 
the baking oven where it is dried at a 
Fahr. The temperature 
not be raised rapidly to this point. Gradual increase 


temperature 
of about 500 degrees should 
in the temperature of the mold insures gradual evap- 
oration of the moisture and, consequently, minimum 
damage. Long, slow heating is much to be preferred 


to rapid drying at an elevated temperature. The 


mold should be closed and poured promptly before 
it has a chance to cool too much and thus reabsorb 
moisture from the air. 


Defects Due To Weather Conditions 


Many dry sand molds have been blamed for bad 
castings when in the molds were all right. 
They were poured on a rainy day and the molds 
were allowed to cool down to a point where they re- 


reality 
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Practice 











absorbed moisture and this moisture caused _ the 
trouble. Dry sand molds should not be painted or 
patched with moist materials after they are dried, 
since this means that they are no longer dry sand 
molds in the spot where such moisture has _ been 
added. Sand in dry sand molds should be bonded 
with some form of bond just as cores are bonded. 
The kind of bond depends upon the preference of 
the foundry foreman, or the bond most economical 
in the district. Skin drying molds for nonferrous 
metals sometimes is resorted to with success, but 
it is a precarious practice. Some parts of the mold 
are dryer than others and below that dry skin there 


always is lurking danger of blows from heating of 
the dried 


be preferred. 


moisture. A completely mold is much to 


Apply Smoke To Mold Face 


For many castings of ornamental appearance in 
the red brasses, green sand molds frequently are 
smoked. The mold face is covered with a thin layer 


of lamp black or carbon. Formerly this was produced 
the 
black coating on the mold face. Today an acetylene 
torch 


by burning resin where smoke would deposit a 


insufficient amount of 
the 


deposits 


is employed. An 
to completely 
smoky 


OXY- 


burn acetylene results in a 


the 


gen 


flame which necessary amount 


of carbon. 


Some molds are improved by shaking a flour bag 


over them. The flour burns upon the entrance of hot 


metal into the mold cavity and forms a thin layer 
of smoke of burning gases (Please turn to page 72) 
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A. F. A. 


ORE making practice in this country has im- 

proved rapidly in recent years in response to the 

demands on the foundry industry for increasingly 
rigid tolerances on quality and conformance to dimen- 
sions of castings. Progress has been made possible as 
much by improvement in core making materials and 
equipment as by the development of better technique 
of core making and testing. To this progress, therefore, 
supplier and manufacturer, technician and practical 
foundryman alike have contributed. 

Specific properties and usefulness of a core are the 
result not only of materials used in its making, but also 
of the means used to mix the materials, the equipment 
used to make and bake it, the conditions of baking and 
storing. Likewise, the selection of the raw materials 
and their proportion must take into account all of these 
factors and also envision the behavior and functioning 
of the core in the mold. Superimposed on these con- 
siderations are the economic factors of ultimate cast- 
ing costs. No discussion of modern core making is 
complete without consideration of these factors. 


Outlines Principal Core Characteristics 


A core is an aggregate of inert material possessing 
a degree of porosity, whose surfaces are bonded to a 
controlled mechanical strength sufficient to assemble 
this aggregate without breakage in making internal 
or external portions of castings in the mold. These 
cores may be either baked in their entirety, or made of 
green or dry sand, or a combination of green and baked 
core material; and made strong enough to support 
themselves or supported on an internal arbor. 

The function of the core may be to form internal 
cavities surrounded by metal; to make it possible to 
draw some portion of the external surface of a casting 
from the sand which naturally would not permit this; 
or to strengthen or improve a particular inner or outer 
surface because of its special properties. In general it is 
true that a core must be vented to the outside of the 
mold or its gases vented through the mold itself, but 
oecasionally it is true, as in certain radiator practice, 


28 


Good Cores Depend 





Many 


that the core itself, vented to the outside, serves the 
function of venting the mold. 

To serve usefully, a core must be strong enough in the 
process of preparation to retain its form without de- 





Fig. 1—Crushed stone sand grains 


show sharp 


concoidal fracture and evidence of internal cleay- 


age planes 





Fig. 2 
tures 


River deposit grains show laminated struc- 


and jagged edges resulting 


Dark 


from frost. 


areas represent impurities 
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Factors 


By R. E. APTEKAR 
American Brake Shoe & 


Foundry Co., New York 


formation in handling and baking; and, after baking or 
drying, must be sufficiently strong to resist erosion and 
deformation by metal during the filling of the mold. To 
make a true form for the casting, the sand must have 
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Fig. 3—Windblown deposit. Dark areas represent 
impurities. Pure grains are transparent 





Fig. 4 Glacial lake deposit. Same base material 
as in Fig. 2 with edges worn rounded and smooth. 
Gouges are glacial scratches 
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Upon Knowledge of 






the minimur sion. 


The core must have ‘m- 
ing materials afte 


from entering the metal, and the metal must remain 


SS gas 


quiet in contact with the core during pouring and solidi- 
fication. On the other hand, the core must disintegrate 
following initial solidification to minimize strains on 
the casting and to make its removal from the casting 
easy during shaking-out. 

Silica sand is by far the most widely used base ma- 
terial for cores. In actual foundry practice, there is a 
wide range in the sands used as to their purity, struc 
ture, grain size and distribution, and refractoriness. 
These sands occur in natural deposits in many parts of 
the country, either as surface deposits such as dunes 
and beaches, under water deposits such as river, lake 
and seashore bottoms, or as subsurface deposits of pre- 
vious geologic formations. In all cases, sands are the 
residue of breaking up of rock structures by natural 
agencies of erosion, ice, frost, wind, and water. 


Compare Sands from Various Sources 


In general, the degree of purity of these materials 
is the result of their geologic history and preparation. 
Sea deposited sands along beaches are of a higher purity 
than river or wind deposits. Their grain structure is 
likely to be oval to subangular and their grain distribu 
tion as naturally found is irregular and ungraded. River 
sands, on the other hand, because of their recent origin 
are likely to be impure and irregular in structure. Theit 
grain distribution, on the other hand, is very likely to 
be quite uniform as to size. 

Glacial sands tend to have flat, scratched surfaces and 
are graded almost as accurately as river sands, when 
found at the edge of advancing glaciers and river and 
lake beds; not, however, when occurring in drumlins, 
or monadnocks, or in retreating glacier paths. Wind- 
blown sands usually are small in size, accurately graded, 
but impure, except in sand dunes of original beach sur- 
face deposits. 

The Middlewest, and especially the Great Lakes re- 
gion, is fortunate in possessing a large variety of core 
sands of glacier origin. In the Great Lakes district, these 
are in general clean and well graded, possessing rounded 
grains of 92 to 95 per cent silica content. Such sands 
are the Muskegon, Manistee, Port Crescent, and similar 
sands. There are also in this district a number of bank 
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Fig. 5—Ocean washed deposit. 


due to wave action, and pitted by chemical attack 
of sea water 


rounded 


Grains 


sands of similar origin and almost equal purity in the 
southern Michigan and northern Indiana districts. 

The most unusual deposit of silica sand occurs in IIli- 
nois, known as the St. Peters deposit in the Ottawa dis- 
trict. When washed of its slight surface impurities, 
this material contains 99.5 per cent plus silica, is nearly 
perfectly rounded in shape, solid in structure, and uni- 
form in grain. Somewhat similar deposits occur 
throughout the Mississippi valley dating to the geologic 
time when the Gulf of Mexico extended as far north as 
Minnesota. 

The northeastern seaboard is distinguished for many 
deposits of high grade silica sand, particularly southern 
New Jersey and the Providence district. Both of these 
sands are rounded to subangular in form, the Jersey 
sands occurring in subsurface deposits infiltrated with 
small quantities of clay which makes it necessary that 
these materials be washed and incidentally graded be- 
fore use. 

A number of districts in Pennsylvania have silica 
rock, chemically deposited, which are crushed to make 
sands of extreme purity and well graded to size. The 
structure of these sands is sharply angular. Similar de- 
posits occur in Ohio, Virginia, California, Tennessee, 
and Nevada, but the purity of California and Nevada is 





not as high. Progress has been made in the last few 
years in the grading, cleaning and preparation of these 
sands, so that today a specific sand for any definite pur- 
pose readily is available. The sand is quite uniform as to 
cleanliness, grading and distribution. Table I gives a 
number of representative sands available today and 
Figs. 1 to 5 illustrate a few. 

Based on the origin of sand as outlined, this material 
varies in shape, grain structure, and relative surface, 
in addition to varying in grain size and distribution. 
These properties effect the usefulness and ultimate 
properties of the core vitally. 

As indicated, sand grains may either be rounded, 
ovoid, subangular, angular, or compound, depending on 
their origin and geologic history. Rounded grains in 
general give the highest permeability when rammed 
and have the least contact area between grains, and as 
a result have the lowest green strength, bake more 
easily, require the least bonding material, but tend to 
wash and disintegrate more rapidy than the other shape 
grains. On the other hand, the sharply angular grains 
give the least permeability, the highest green strength, 
require greater amount of bonding material, bake more 
slowly but give a more impervious core, less subject to 
penetration and washing. 


Subject to Laminations 


The other shape grains are intermediate except the 
compound grains which tend to break down when heat 
is applied on them. Fig. 6 illustrates the various types 
of grain contacts. The grains in any of these forms may 
be homogeneous in structure, or show laminations or 
fissures. In general, the more rounded the grain, the 
stronger its structure and the less likely it is to have 
either laminations or fissures. Highly angular grains 
are most subject to laminations and fissures. 

The surface of the grain increases rapidly with a 
decrease in size as shown by Table II. Importance of 
this astounding increase in surface with increase in fine- 
ness is apparent in the amount of bonding material 
necessary to develop required strength properties, as 
the amount of binder thus necessary is directly pro- 
portional to the surface area of the sand grains being 
used. 

The most commonly used ( Please 78) 
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rig. 6—Various types of grain contacts. Reading from 
with small pore space. Gives moderate permeability 
tact areas and large pore space. Gives low strength and 
tact points and small pore space. Low permeability, 

with high contact area and moderate pore space. 


aurea 


30 


left to 
and 
high 
good surtace and high 
Gives high strength, medium permeability and poor surface 


right 
high strength. 
permeability. 


(A)—Angular grains with large number and large contact 
(B)—Rounded uniform with small and few 
(C)—Mixed size round grain with numerous con- 


strength. (D)—Mixed round 


con- 


and angular grains 
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A Short Talk on Molding Sand 


3y HARRY WO DIBTERT. 


Harel W. Diatert Cos Detroit © 


ing an important production problem, namely 


} NOUNDRYMEN may profit considerably by study- 
In many in- 


betterment of sand in the foundry. 
stances present day molding sand is a distinct handicap 
to the foundry industry. In the future the industry will 
be compelled to furnish castings with better finish and 
fewer defects. Better prepared and controlled sand 
will yield better castings. 

Sand consists of the following three items: 

Water Clay Sand Grains 
Volume of these three constituents for a typical syn- 
thetic molding sand composed of 12 per cent clay and 
88 per cent silica sand and carrying the average water 
or moisture content of approximately 5 per cent, is 
shown graphically in the accompanying illustration at 
the bottom of this page. 

Water is held in the clay by absorption and on the 
sand grains mechanically. Excess water means 
mechanically held water which is converted into steam 
at an explosive rate. The absorbed water is converted 


into steam more slowly. It is the absorbed water that 


causes the sand to feel tempered. Water softens the 
clay and lubricates the grains and so affects the 
ramming. 


Clay bond, when heated, first hardens, then contracts 
and finally fuses. The hardening of clay causes diy 
strength. Contraction or 
shrinkage helps to counter- 
act expansion of silica sand 


Graphic 


representation of 
and water in a synthetic molding sand containing 12 per 
cent clay, and 88 per cent silica sand. Water equals 5 
per cent 


when heated and cause mold wall fractures in com- 
pressive stresses. This, in part, results in such casting 
defects as rat tails and seams. 

The combination of the water, clay and sand grain 
behavior accounts for practically all of the molding 
sand characteristics. The behavior of the molding sand 
in a mold depends upon these sand characteristics plus 
mold hardness, mold shape, flask and metal poured. 
To study the sand characteristics, the moisture test, 
permeability test, strength test, fineness test, sintering 
test, deformation and high temperature tests are most 
useful. 


Flask Design Is a Factor 


In flask design it is known that venting depends on 
the permeability of the sand, or the flask depth and 
whether the flask walls are perforated. 

The metal brings into the picture such items as tem- 
perature, fluidity and rate of setting. All of these 
items may be summarized by stating that a foundry- 
man should keep a written record of each sand char- 
acteristic and mold condition. The 
controlled to a specified moisture percentage, perme- 
ability, green and dry strength and fineness. Mold con- 
dition should be maintained to a definite mold hardness; 
flask designed to the most advantageous design; and 
molding 
with molten metal action. 


sand should be 


sand harmonized 


the volume of sand, bond 


A casting defect is made 








grains. When the clay is while the sand is_ hot. 
present in large quantities Water casting defects are 
and possesses high dry those that originate from 
strength, the contraction steam and molten metal 
will crack the mold sur- agitation and also rough 


face. Thus, in part, it will 
be the cause of such cast- 
ing defects as fissures and 
scabs. 

A low sintering point 


casting surface. Water also 


increases mold hardness, 
which in turn increases the 
total 


sand when heated. 


volume change of 





causes the sand to burn on 
to the casting. 





A\Nn 











WM 


Clay defects are of two 


classes, namely, _ insuffi- 








Sand grains of a molding 
sand give the sand an open 
Structure. They expand 


Sand 
Grains 





Clay 
Bond 


cient and excess clay. In- 


sufficient clay casting de- 
( Please 82) 
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Aluminum Castings 










-WORK cast church spires are rare 
itecture principally because it has been 
ary to rear solid structures into the 
t well be given more serious consider 
uture, for the laciness of their construction, 
which permits a view of the heavens at almost every 
point, inspires the steeple with a grace that is difficult 
to duplicate. 

Fabrication is rather simple, for the erection of such 
spires merely means the coupling together of various 
metal supports and the attaching of cast sections. A sav- 
ing in construction costs may be effected because the 
wind pressure on such spires is reduced and the bracing 
need not be as rigid as that of solid pinnacles. 


Solve Problem of Construction 


Aluminum was the material used in the construction 
of the spires of the German Evangelical Protestant 
Church, Pittsburgh, and Tyson Temple, Versailles, In- 
diana. The former was built in 1927, and was described 
in “Aluminum Castings Crown Pittsburgh Shrine” by 
W. H. Lloyd and Edwin Bremer, THE FounNpry, April 
15, 1927. The latter was finished just a few months ago. 
The new church is a gift of James H. Tyson, and was 
named in honor of Elizabeth Tyson, his mother. Mr. Ty- 
son, former Walgreen Drug Co. executive, is a native 
of Versailles. The new church is among a number of 
benefactions bestowed upon Versailles by Mr. Tyson, 
which include a library, a water works, and beautifica- 
tion of Cliff Hill cemetery. 

Foundrymen will be interested in the problems which 
presented themselves in the construction of the steeple 
and in the manner in which these problems were solved. 

The spire consists of a structural steel framework 
on which aluminum castings have been mounted. Since 
both metals expand and contract at different rates, 
provision was made by McGuire and Shook, Indianapolis 
architects, for separate expansion joints. These not 
only were generally distributed through the structure, 
but were so arranged that the expansion and contrac- 
tion of the aluminum was independent of the support 
ing steel work. This construction was achieved by di- 
viding the aluminum work into sections approximately 
6 feet high, each of which is permitted to float free of 


rig. 1 (Left) Placing the spiral units between upright mem- 
bers of the nearly completed spire. No. 43 alloy was used in 
those units while the cap castings for the special expansion 
joints in the vertical members were made of No. 214 alloy 
the cross was fabricated from aluminum alloy rectangular tub- 
ing. Fig. 2 (Right)—View of the recently completed Tyson 
Temple, Versailles, Ind., which is surmounted by the aluminum 


alloy spire described in this article 














































Form Church Spire 


the structural steel of the supporting framework. 
All the aluminum work in the construction, with the 
exception of the final cross and the nuts and bolts, con- 
sisted of sand castings made from 82 different patterns. 
Most of the castings were made of an aluminum-silicon 
alloy. The total weight of the aluminum in the spire and 
base amounted to 7310 pounds, while the weight of the 
steel framework totaled 4100 pounds. The spire, from 
the sandcast base to the top of the cross, is just under 
80 feet high. The diameter of the steelwork at the base 
of the spire is 9 feet and tapers to 1'2 feet at the top 
of the main section. The castings were made in the 
Cleveland foundry of the Aluminum Co. of America. 


Use Different Types of Finish 


After all casting had been completed, the work was 
given a number of different types of finish. First a 
base finish of medium sand blast was applied to ali 
aluminum parts, followed, for the edges of the base 
fascia work, by a polished highlighted finish. A similar 
finish was also given to the horizontal flutings below the 
belfry and to the wavy flutings above this part of the 
spire. Portable polishing wheels, graded down to No 
180 emery, were used in applying the finish. 

A high buff finish was given to the remainder of the 
structure. The parts thus finished include the bands at 
the intersection of the octagonal base, the leaf orna- 
ments at the base of the belfry columns, the horizontal 
bands on the belfry column caps, the edges of the belfry 
joint cover caps on the vertical spire members, the small 
ornaments and bands on the top of the spire, and the 
small cap directly below the cross. 

After all this work was done, the spire was as- 
sembled in the plant for checking. The steel 
framework first was erected, and then 
the aluminum alloy base fascia 
was put in place. The ex- 
posed steel work was 
constructed of 
(Please turn to 
page 84) 

















TMOSPHERIC air contains at all times a certain 
A amount of moisture and, therefore, the effect 

of humidity on cupola operation has always been 
a puzzle to the foundryman. Some claim that it is a 
detriment and that better results will be obtained by 
removing the water from the air before it goes into 
the cupola. Others add coke to the charges to com- 
pensate for the moisture and at the same time adjust 
the volume of air to compensate for the varying 
humidity of the atmosphere. 

Still others have gone so far as to actually increase 
the amount of moisture in the air by spraying water 
into the bed through the tuyeres. This is based on 
the idea that the H,O breaking down into hydrogen 
and oxygen will give hydrogen to burn in the bed and 
more heat will be available. In other words, they 
would burn air with air. 


Moisture Lowers Cupola Efficiency 


It is the author’s contention that adding moisture to 
the blast or wetting the coke lowers the efficiency and 
that any improvement obtained by adding coke to 
compensate for moisture is due to the amount of air 
being too high or coke too low in the first place. Also, 
that eliminating the moisture from the air will show 
an improvement in the operation due, however, most 
entirely to the fact, that in the process of eliminating 
the moisture the amount of oxygen supplied will be 
more nearly correct and more nearly a constant amount 
at all times. Any improvement due entirely to moisture 
eliminations will be insignificient. This is due to the 
fact that the variation in oxygen due to humidity is so 
small, in comparison to other variations, that it is of 
minor consideration. Even with the best practical 
control of the iron, coke, and air charges, the variations 
in any one of these will be more than enough to offset 
any corrections made for humidity. 
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The following information indicates clearly that 
humidity consideration in the operation of the cupola 
can be neglected, and that the best and most consistent 
results are obtained when a minimum amount of air 
and coke are used with the amounts of oxygen and 
carbon held constant, within as close limits as pos- 
sible. 


Calculations Based on 60-Inch Cupola 


In making these calculations the following reactions 
of combustion involved in cupola operation are used. 
Also, for example there is used a cupola lined to 60 
inches inside and melting twelve 1-ton charges per 
hour with an iron to coke ratio of 8 to 1 less bed. 
The carbon in the coke is figured at 90 per cent. 

(1) C+ OQ, CO, + 14,550 B.t.u. per Ib. C 


2.667 lb. O 1.0 lb. C 3.667 Ib. CO, 14,550 
B.t.u. 
(2) 2C +0 2CO 4350 B.t.u. per Ib. C 


1.333 lb. O 1.0 lb. C 2.333 lb CO $350 B.t.u. 
(3) C CO. 2CO 9850 B.t.u. per lb. C 
3.667 lb. CO. 1.0 lb. C 4.667 lb. CO 5850 
B.t.u. 
(4) 2CO + O. 2CO, 10,200 B.t.u. per Ib. C 


1.333 lb. O + 2.333 lb. CO (which contains 

1.0 lb. C) 3.667 lb. CO, 10,200 B.t.u. 
(5) HO+C CO + H 9900 B.t.u. per lb. C 

1.5 lb. H,O 1.0 lb. C 2.333 Ib. CO 0.1668 Ib. 

H,, 5900 B.t.u. 
(6) 2H + O H,O + 

1.0 lb. H 8.0 lb. O, 

B.t.u. . 

Atmospheric air is used in the cupola to supply the 

oxygen necessary for combustion and according to the 
previous reactions, the oxygen combines with the car- 
bon in the coke according to weight. The pounds of 
oxygen supplied in a given time will vary with the 


61,500 B.t.u. per lb. H 


9.0 lb. H.O 61,500 
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volume of air used and the temperature, atmospheric 
pressure, and humidity of the air. If the air is fur- 
nished according to the old rule of 30,000 cubic feet 
per ton, not only will an excessive amount of oxygen 
be delivered, but the amount will vary over a wide 
range, due to atmospheric changes. 

In the example stated above 12 tons per hour will 
mean 12 x 30,000 or 360,000 cubic feet of air per hour. 
With the air containing 7 grains of H,O per cubic 
foot the total moisture will be 2,520,000 grains or, with 
7000 grains to a pound, 360 pounds. With 360,000 
cubic feet of air at 60 degrees Fahr. and 14.7 pounds 
barometric pressure, when air will weigh 0.0764-pound 
per cubic foot, the total weight will be 27,540 pounds. 
If then, 360 pounds of this is moisture the error due 
040 or only 1.3 per cent. 


= 


to moisture is 360/27 

This is negligible and especially when compared to 
using the same volume of air in the winter when it 
will weigh, on many days, 0.09-pound per cubic foot 
or a total of 32,400 pounds. This is an error of 
32,400 /27,540 or 20 per cent excess, while in the 
summer at 0.0685-pound per cubic foot it will give 
24,660 pounds or 11 per cent low. Oxygen delivered to 
the cupola, will vary from 20 per cent too high to 11 
per cent too low or a total variation of 31 per cent. 
Variation only will be zero to 1.3 per cent due to humid- 
ity. 

The figure of 30,000 cubic feet per ton is based on 
a ratio of 10 to 1, 100 per cent carbon in the coke 
and perfect combustion. This, of course, is impossible. 
Allowing for ash in the coke and coke burned before 
getting into the active bed, only about 100 cubic feet 
per pound of coke will be required. Therefore, at 10 
to 1 or 200 pounds of coke per ton, only 20,000 cubic 
feet of air per ton will be required at 60 degrees Fahr. 
and 14.7 pounds per square inch barometric pressure. 


Volume Less in Winter 


For 12 tons this is 240,000 cubic feet instead of 
360,000 and in the winter at 0 degrees Fahr. tempera- 
ture and 15.2 pounds per square inch barometer, the 
volume should be 215,000 cubic feet per hour or 17,917 
cubic feet per ton as compared to 285,000 cubic feet 
per hour or 23,750 cubic feet per ton in summer at 
100 degrees Fahr. and 14.2 pounds per square inch 
barometer. A volume of 285,000 cubic feet of air will 
weigh 19,295 pounds and 285 pounds of this will be 
moisture, assuming 7 grains per cubic foot. This gives 
an error of 285/19,296 or 1.48 per cent or the oxygen 
will be 1.48 per cent low. Similarly 215,000 cubic feet 
in the winter will give 19,296 pounds of air and not 
any moisture so that there is not any error. 

The previous error is to be compared with the error 
when using 360,000 cubic feet giving 24,660 pounds 
less 360 pounds of moisture or 24,300 pounds of air 
in summer or 32,400 pounds of air in the winter with- 
out any moisture. In the summer then, the ratio 
is 24,300 to 19,296 or 27 per cent excess and in winter 
32,400 to 19,296 or 68 per cent excess. An error varying 
from 68 to 27 per cent excess compared to an error 
of zero to 1.48 per cent low. 

When air is blown into the bed of a cupola the oxygen 
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of the air combines with the carbon in the incandescent 
coke and a high temperature prevails in the bed. If 
there is any moisture in the air the temperature in the 
bed is sufficiently high enough to cause this HO to 
break down into hydrogen and oxygen in the proportion 
of 1 part of H, to 8 parts of O,. According to equation 
(5), 1.5 pounds of H,O breaks down into 0.1668-pound 
of H, and 1.3332 pounds O.,. 

Therefore, with 360 pounds of H,O, 360 1.5 gives 
240 and 240 0.1668 gives 40 pounds H., and 240 
1.3332 gives 320 pounds O,. Or 8/9 of the 360 pounds 
of H,O is really oxygen as compared to 360 pounds of 
air containing only 23.1 per cent O. or 83.16 pounds 
of O,. Therefore, with this much moisture in the air 
apparently there is a gain of 320 83.16, or 236.90 
pounds of O.. 


To Prevent Excessive Oxidation 


Either the air should be reduced or the coke increased 
to prevent excessive oxidation. The 40 pounds H.O will 
combine with the 320 pounds of O until the temperature 
is too low to break the H.O down again. This, means 
that the oxygen is 83.16 pounds low or an error of 1.3 
per cent. 


The previous calculations seem the most logical as 


there is not any reason for complicating them by 
figuring that equation (5) is completed by the 320 
pounds of O coming from the 360 pounds of H.O 


combining with C to form 560 pounds of CO, 
360 pounds H,O 240 pounds C 10 pounds H 
560 pounds CO 1,416,500 B.t.u. 

The H.O breaks 
the incoming air is present, under which conditions 
it could be assumed that the 320 pounds of O. added 
would combine with carbon to form CO.. If the 
is high and the H.O breaks down above the point where 
all of the oxygen from the air is used up, the oxygen 
from the H,O could combine with C to form CO, and 
then the CO with CO. 
However CO will be present at this point and it is in 
from the H,O 
would 
previous 


down in the bed, where O. from 


bed 


combine more C to form 


the form of a gas and the O, released 
would combine with this to form CO 

with C to form CO, or CO. 
to this, surely the H, and O. will 

before the O, will combine with CO or C. 

The previous reasoning indicates that the H.O must 
break down and reform again and again, as long as 
the temperature is high enough. Therefore, the pres- 
ence of moisture in the air even maximum 
humidity conditions of the air has little effect on the 
operation of the cupola, other than the amount of 
oxygen is reduced a maximum of 1.3 per cent or pos- 


before it 
combine But 


combine again 


under 


sibly under extreme conditions, 1.5 per cent. 

When the volume of air used is varied in order to 
keep the O constant and the moisture is not removed 
at maximum summer conditions the O. will be a 
maximum of 1.5 per cent low and the 
heat available is reduced this percentage. Adding coke 
will not help any but in any case it is not readily 
practical to hold the carbon charged per minute within 
1.5 per cent of what it should be. 

It is easy to see, then, why adding moisture to the 
blast is not going to give any (Please turn to page 87) 
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3y JOHN M. LESSELLS 


Professor of Mechanical Engineering 
Massachusetts Institute of Technology, 
Cambridge, Mass. 


This article is abstracted from a paper pve 
sented by the author at the Joint Regional con- 
ference of the New England Foundrymen’s asso- 
ciation, the A. F. A., and the Massachusetts 
Institute of Technology held in Cambridge, Mass. 


NE of the important values obtained from the 
tensile test is modulus of elasticity. This usually 
is obtained in the case of steels by the slope of the 
stress strain graph for the elastic stages of the test. It 
usually is expressed as the ratio of stress to strain or 


Stress 


Strain 

With materials like cast iron which do not give a 
straight line relation between stress and strain the de- 
termination of modulus values is more difficult. Never- 
theless there probably is no more important material 
constant for the designer than the value of EF since it 
enters into all deflection problems. The quoted values 
of FE for cast iron vary from 60,000,000 to 100,000,000 
pounds per square inch. This variation is much too 
wide for the engineer and the foundryman ought to see 
to it that more constant, or rather consistent results 
are obtained. 


Suggests Method for Cast Iron 


Due to this, various methods of determining modulus 
values have been suggested, some of which are shown 
on Fig. 1 for bars tested in compression. 

A method which has been used by the writer might 
be employed. In this method a stress-strain relationship 
for cast iron for a series of cycles of loading and unload- 
ing are attained as in Fig. 2. 

The load on reaching a is removed and the curve 
abe is obtained. On reloading the curve does not fol- 
low the original path but that of cda. The modulus 
corresponding to the stress at a is given by the aver- 
age slope, namely ca. Repeating this for different 
stress values data are obtained from which the 
modulus-stress curve shown in Fig. 2 can be plotted 
This indicates how the modulus of elasticity varies 
with stress for the particular iron under considera- 
tion. This method if applied more generally might 
produce valuable results as a means for comparing 
different irons, at least it would provide the engineer 


rig. 1 (Top left)—Eden-Foster repeated bending impact 

testing machine. Fig. 2 (Center left)—Various meth- 

ods of determining modulus values. Fig. 3 (Leftt)— 
Stress-elongation and modulus-stress curves 
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Iron Properties 


with consistent modulus of elasticity values. 

In an important contribution to the literature Pearce 
suggests that the total deflection made up two parts 
plastic and elastic be separated by a system of loading 
and unloading and the modulus of elasticity determined 
from the line of elastic deflection which usually is a 
straight line as shown in Fig. 3. 

Several values obtained by Mr. Pearce are tabulated 
in the Table I. It will be seen that the modulus seems 
to vary with the composition. The third is a white- 
heart malleable iron and we expect a higher modulus 
value even though the tensile strength is lower than No. 
1. It seems that this method offers better opportunities 
for studying modulus values than the conventional one. 


Transverse Test Widely Used 


The transverse test is widely used for the foundry 
control and specifications of cast iron. In this test the 
bar is supported on knife edges and broken by a load 
applied at the middle of the span, as indicated in Fig. 4. 

The development of this relation assumes that the 
material deforms in such a way that the deformation is 
proportional to stress. It also assumes that the value 
of c remains constant. The neutral axis shifts as the 
material deforms and stress is not proportional to strain, 
consequently the actual fiber stress is not more than 
50 to 60 per cent of the modulus of rupture. The test is 
valuable but it is difficult to correlate values obtained 
for different spans. 

The transverse test is dependent also on the size and 
shape of the specimens and the length of the span. 
Small specimens show relatively higher transverse 
strength than specimens of large section. Round sec- 
tions appear to have a higher modulus of rupture. 

From the previous discussion it can be seen that for 
softer irons there is more divergence from proportional- 
ity between stress and strain and consequently more 
discrepancy between tensile strength and modulus of 
rupture. This is seen from Fig. 5 reproduced from page 
83 of the Cast Metals Handbook. 

Due to these discrepancies it is surprising that 
no greater efforts have been made to correlate the 
transverse strength with the tensile test. As re- 
gards the importance of the latter, that is well 
known. The handbook states on page 79 that ten- 
sile strength is regarded as one of the most import- 
ant properties of cast iron (Please turn to page 90) 


Fig. 4 (Top right)—Tensile versus transverse prop 
erties. Fig. 5 (Next below)—Load deflection curves 
rig. 6 (Next below) Ratio of modulus of rupture to 


tensile strength. Fig. 7 (Right)—Repeated impact 
results obtained by Stanton’s method 
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his department includes problems relating to metallurgical 


melting and molding practice encountered in making 


castings. Questions from subscribers addressed to the Editor of 


[he Foundry will be answered by members of the editorial staff 


supplemented where occasion requires by the advisory staff 





Coke Bed Does Not Cause Slow 
Melting in the Cupola 


We melt approximately 2500 pounds in a small 
cupola lined to 18 inches. The charges of 175 pounds 
are made up of one-third pig iron, one-third scrap iron 
and one-third steel rails. The tuyeres are 20 inches 
above the bottom. We use 350 pounds of coke on the 
bed and 30 pounds between the charges. The melting 
speed is about 1000 pounds per hour. We are wonder 
ing if this thick bed of dead coke is responsible for the 
sluggish melting. 


Under favorable conditions a cupola lined to 18 inches 
should melt about 2000 pounds per hour. The amount 
of coke below the tuyeres—-within reasonable limits 
is not a factor of any importance, but the height of the 
bed above the tuyeres exerts a marked influence on the 
speed of melting and on the temperature of the iron. 
However, in the present instance the 350 pounds of 
coke in the bed should extend to a point about 3 feet 
above the tuyeres and that should be satisfactory. 

Some other factor is responsible for the slow melting 
The following points are submitted for your con- 
The bed should be burned through bright 
charging commences. The material in the 
charges should be broken into small pieces. The blower 
should deliver 500 cubic feet of air per minute at a pres- 
sure of 6 to 8 ounces. The first iron should commence 
to dribble down in from 7 to 10 minutes after the blast 


speed. 
sideration. 


before 


goes on. 


Deseribes Procedure To Follow 


In Making Welding Rods 


We are producing welding rods in our own use. Out 
iron has the following analysis: Total carbon, 
3.40 to 3.50 per cent; sulphur, 0.090 per cent; nickel, 
0.10 to 0.15 per cent; silicon, 2.35 to 2.40 per cent; man 
ganese, 0.65 to 0.70 per cent; phosphorus 0.17 to 0.20 
per cent, and chromium 0.08 to 0.12 per cent. To this 


base 
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base iron we added sufficient 
to raise the silicon content about 0.30 per cent. Ma 
chinability of welds produced from these rods, how 
ever, Was not as satisfactory as desired. We also tried 
introduction of nickel up to 0.35 per cent with similar 
results. The temperature of our iron is within the 
range of good cupola iron, nevertheless any greate! 
addition of ferrosilicon in an attempt to raise the sili 
con content still further meets with bad results due to 
the chilling effect of larger additions to the same body 
of iron. It is our understanding that welding rods 
carry a considerably higher phosphorus content than 
normal gray iron, that is to say 0.60 to 0.80 per cent. 
Could you suggest any way by which the phosphorus 
can be increased through ladle additions? Or would 
you encourage a trial with the objective in view to in 
crease the total carbon by means of petroleum coke? 
If so, how much of a carbon pick-up could be expected 
from such procedure. 


50 per cent ferrosilicon 


It is our understanding that cast iron welding rods 
usually have a composition containing a much higher 
Silicon content than you indicate. For example, one 
suggested analysis contains 3.0 to 3.5 per cent silicon: 
0.100 per cent maximum sulphur; 0.50 to 0.70 per cent 
phosphorus; 0.50 to 0.75 per cent manganese, and 3.0 to 
3.9 per cent total carbon. You also will note that the 
phosphorus is higher than in the iron you have, but we 
do not believe that it is essential to be as high as that 
except perhaps from the viewpoint of fluidity for pour- 
ing thin sections. 

We believe that your present total carbon is suffi- 
ciently high, and that you would have little success in 
trying to increase it through use of petroleum coke 
without an electric furnace to maintain the metal at the 
high temperature for a long period of time. However, 
we believe that raising the silicon probably will give you 
the desired results on machinability. You mention that 
you now are having difficulty in increasing the silicon 
content 0.30 per cent and that an attempt to increase 
it further chills the iron too much. 

Evidently you are only using a small quantity of 
metal at a time for casting the welding rods, and as 
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long as you continue that practice you will have diffi- 
culty from the chilling effect. We believe that at least 
200 pounds of molten metal should be used. Another 
essential is to have a hot ladle. Probably the easiest 
way to insure that is to take one that is being used to 
pour off the heat. A third essential is to have the fer- 
rosilicon in fairly finely divided form, that is crushed 
to say about 12 mesh, and to have the crushed ferro- 
silicon as hot as it is possible to get it. 

One method of attaining that would be to place the 
ferroalloy on a shovel and hold it over a fire until they 
both were red hot. The procedure to be followed con- 
sists in running in the molten metal until the bottom 
of the ladle is just covered, and then adding the ferro- 
alloy in a stream from the shovel so that the stream of 
ferroalloy strikes the molten iron at the juncture of the 
cupola stream and the top of the bath. That will in- 
sure not only the ferroalloy entering at the hottest point 
but also a good mixing action which, of course, is im- 
portant. 

Probably by coating your present welding rods with 
a mixture of silicon carbide (an abrasive material sold 
under the trade name of carborundum, crystolon, etc.) 
and graphite may give you satisfactory results. That 
procedure we believe is patented. 


Small Chilled Wheels Show 
Dirty Spots on Surface 


We rub a coating of oil and plumbago on the chiiis 
for our small chilled wheels 14 and 16 inches diam 
eter, 2 to 4-inch face. The tread of the wheel is clean 
with the exception of what looks like dirty 
nearly one-third of the wey around. We have molded 
them in green sand and dry sand. We have poured 
them from the bottom and popped them on the hub 
We find no cuts or scabs on the castings, but the de 
fective look like dust or These light 
blemishes do not affect the utility of the wheels, but 
we should like to have a perfectly clean surface 


spots 


spots dross. 


Streaks or dirty spots on the tread of a chilled wheel 
combination of two 
material 
the 
may be 


may be due to one or a causes: 
Dirt with the 
from some part of the mold. 


the 


metal, or washed 
Dirt 


ladle, or 


flowing in 
from outside 


may be slag floating on sand 


washed from the pouring basin. 
tion of the various methods tried, we may assume that 


From your descrip- 


you have taken proper precaution to prevent any 
dirt from flowing in from outside. From the fact 
that you find no cuts, washes, as scabs on the sur- 


face of the casting, we may assume that the iron did 
not dislodge any of the sand surface of the mold. 
The only remaining probable source of the dirt is 


the coating on the chill. Some of this material be- 
comes dislodged, floats a short distance, and then 
coming again in contact with chill, adheres to the 


The obvious remedy is to remove this haz- 
ardous feature. Chills for small wheels need no coat- 
ing, so long as they are clean and perfectly dry. How 
ever, since they are in green sand molds for vary 


surface. 


ing periods, they condense some moisture from the 
sand, therefore it them lightly 
with a thin oil, gasoline or kerosene rubbed on with 
a handful of waste or an oily rag. 


is necessary to coat 
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Hard Sand Maich Is Suitable 
For Short Order Jobs 


We are using a proprietary compound for match 
plates on many of our patterns, but a less enduring 
material would be satisfactory for short We 
shall appreciate information on how to hard 
sand matches. 


orders 
prepare 


Hard sand matches for short jobs in the foundry are 
made by mixing dried molding sand with linseed oil 
just enough to dampen the sand to working consistency 

and about a small handful of litharge to each batch. 
The cope part of split pattern or 
on a board and the cope is rammed in the usual way 
with this mixture. It is lifted off or rolled over and the 
joint is finished carefully. 
iit is considered necessary to strengthen corners, etc. 


patterns is placed 


Nails are inserted wherever 


The cope then is allowed to dry and harden over night. 

On solid patterns with an irregular parting line, the 
pattern is bedded in a sand drag and a rough approxi- 
mate parting is made. Then the cope is rammed full 
of the special mixture, both parts are rolled over, the 
false drag is shaken out, and the parting on the cope 
finished carefully as in the first instance. Instead of a 
cope, a plain frame may be used with suitable guides 
for locating the pins. To reduce weight the frame is 
made as shallow as possible and is reinforced by nail 
ing or screwing a board on the back. Some foundry 
men favor damp fireclay instead of the oil sand mixture. 
An extended description of the application of this mate- 
the 1934 issue of TH! 


rial June, 


FOUNDRY. 


was presented in 


fron Evidently Is Responsible 


For Appearance of Slag 

We are having trouble with what apparently is slag 
dissolved in the iron. We have tried all 
fluxing materials in an effort to produce a 
would float on top of the iron either in 
or in the ladle. Teapot spouts on the hand 
hold back the floating but the siag trapped in 
the iron enters the mold and appears later as defective 
areas on the castings 


kinds of 


that 
the cupola 


slag 


iadles 


ag 
slag, 


This is a problem which turns up occasionally and one 
foundrymen hold opinions. We 
held by that the 
trouble is caused by the particular pig iron in use at 
This opinion is supported by the claim that 


on which divergent 


favor the opinion men who claim 
the time. 
trouble disappears when another iron is substituted. 

This has no reference to the small quantity of ordin 
ary slag which occasionally is found floating on top of 
the metal in a ladle and which can be caught by a 
skimmer, a handfull of sand on the surface, or that can 
Your refer- 

that 


appears 


be trapped by a suitable gating system. 
the apparently mysterious 

held in solution in the iron 
only after the metal has solidified, sometimes even on 
the drag face of the casting. Analysis of the iron will 
not reveal this characteristic. the 
leaves the spout white hot and then freezes much more 
rapidly than it should, you may accept that feature as 
one of 


ence is to material 


seems to be and 


However, if metal 


fairly conclusive evidence that it is the slag 


grabbing irons. 





May Change Cupola 
Tuyere Height 


Our cupola lined to 40 inches is 
used for melting iron for stove- 
plate castings and only rarely is 
it necessary to hold any amount 
of iron in the well. At present the 
bottom of the back tuyere is about 
10 inches above the sand bed. We 
are in favor of lowering the 
tuyeres to a point 4 inches above 
the sand bed with a consequent 
saving of the volume of coke re- 
quired in the bed, but our foundry 
department claims that melting 
conditions would not be as satis- 
factory as at present. 

As a general rule it is inadvis- 
able to tamper with a cupola that 
is performing _ satisfac- 
torily. So many factors 
must synchronize _har- 
moniously that the chang- 
ing of one may throw 
the other out of tune. 
However, in the present 
instance you have prec- 
edent to guide you since 
in many stoveplate foun- 
dries the cupola tuyeres 
are as low as 4 to 6 
inches above the sand 
bottom. The change in 
your cupola would mean 
a saving of approxi 
mately 100 pounds of 
coke per heat, or a total 
of approximately 15 tons 
in a 300 working day 
year. With an acetylene 
torch you could cut a 
new set of tuyere open- 
ings in the shell, lower the tuyeres 
and rebrick the affected area at a 
reasonable cost. The experiment 
seems worthwhile. You always have 
an ace in the hole in the event that 
the experiment does not work out 
satisfactorily as the tuyeres easily 
may be restored to the original po 
sition 


Shrinks Slightly In 
Center Boss 


We are forwarding part of a 
small crankcase casting, also 
rough sketch showing’ gating 
method and location of a small 
defect in a central boss. The 
casting is poured from metal melt- 
ed in an electric furnace at a tem- 
perature of 2750 degrees Fahr. 
Silicon content is 2.40 per cent 
with total carbon 2.90 per cent. 
The core is made from half and 
half silica and No. 1 Albany sand 
with cereal and oil binder in the 
proportion of 1 to 40. We are at 
a loss to determine if the defect 
is caused by dirt or shrinkage and 
will appreciate your comment. 


The fact that the casting is per- 
fect in every particular with the 
exception of the small defect in the 


40 


bore of the internal boss, would 
seem to indicate that the gating 
system, the metal and core are sat- 
isfactory, hence we may dismiss 
the idea that any dirt entered with 
the iron. The defect apparently is 
a draw, but whether this draw is 
shrinkage defect pure and simple, 
or is partly due to a slight kick 
of the metal in the space surround- 
ed by several projecting parts of 
the core, is an open question. 

If the defect is merely a shrink 
that appears regularly, it may be 
cured by a nail in the core with 
the head projecting into the space 
where the shrinkage occurs. The 
nail of course must be _ perfectly 


clean. If the defect is caused by 

















Slight fluttering of core in confined space may be 


for defect 


a slight fluttering of the metal in 
the vicinity, the obvious remedy 
is to place an extra vent in the 
core in the vicinity. 


What Oceurs During 
Annealing Cycle 


Will you please advise us as to 
just what happens during anneal 
ing of malleable castings? Does 
the packing material in the an 
nealing pans have any direct de- 
carbonizing effect on the cast- 
ings? 

To give you all the information 
you request, would require a lengthy 
explanation, but in brief it con- 
sists primarily in the conversion of 
the metastable system iron-iron car- 
bide into the stable system iron- 
carbon. That involves no change of 
chemical composition, and is not 
the effect of any chemical action on 
the iron by packing, furnace gas, 
or other substance. 

The only chemical reaction in- 
volved takes place within the iron 
carbide or cementite of the iron, 
and involves only the chemical ele- 
ments present within the iron, leav- 
ing an unaltered amount before 


responsible 





According 
to Schwartz, under commercial an- 
nealing conditions the castings al- 
ways are in an atmosphere having 


and after the reaction. 


oxidizing possibilities. That atmos- 
phere may be the atmospheric air 
remaining in the spaces not other- 
wise occupied, or it may be the 
products of combustion or gases 
arising from reactions with packing 
materials. 

Therefore, there always is a ten- 
dency toward burning out the sur- 
face carbon. Schwartz also states 
that decarburization is controlled in 
practice by the character of the 
packing material; or perhaps more 
accurately, the results in practice 
depend on the packing used, there 
being but little available 
information with regard 
to the action of packing. 

Commercial packings 
depend for their activity 
chemically on the reduc- 
tion of ferric oxide to fer 
rous oxide. Packings in 
use as distinguished from 
the raw packings, are 
complex silicates and not 
oxides. The practical an 
nealer unconsciously re 
lies on this knowledge 
where he limits his addi 
tions of roll scale or 
other raw materials to 
small amounts at any 
one time; for a packing 
containing any large 
amount of free oxide is 
not a workable material 

Ferrous silicates are 
incapable of reduction to metallic 
iron under the usual annealing con 
ditions, so that the oxygen for oxi 
dizing the carbon is derived primai 
ily from the reduction of ferric oxide 
to ferrous oxide; although the fer 
rous oxide of the pot and roll scale 
may enter into the reaction. Rela 
tive amounts of carbon monoxide 
and carbon dioxide formed, depend 
on the temperature and the packing 
used. With the materials and tem 
perature of commercial practice, the 
ratio is fairly constant; approxi 
mately 12's per cent of the carbon 
being burned to carbon dioxide, the 
remainder to carbon monoxide. 

Oxidation of the carbon in the 
iron and reduction of the packing 
are accomplished by the gas sur- 
rounding both. To be operative, a 
system must be chosen in which 
the ratio of carbon monoxide to 
carbon dioxide can be maintained 
which will at the same time oxidize 
cementite, reduce ferric oxide, and 
reduce ferrous oxide. 

Consequently the answer to your 
question on whether the packing 
material has a direct decarburization 
effect on the castings, is that it has 
not—mainly because the packing is 
not composed of oxides, but of sili- 
cates, and as such does not supply 
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oxygen directly. Also, it might be 
pointed out that malleable iron cast- 
ings are being annealed successfully 
in inert packing such as slag, and 
also in other instances, through the 
use of muffle type or radiation type 
furnaces, in which the castings are 
protected from the gases of com- 
bustion generated by the fuel, no 
packing material of any kind is em- 
ployed. 


Valve Castings to 
Resist Impact 


We are interested in the manu 
facture of oil valve castings 
which have to comply with a 
specification calling for a mini- 
mum Izod test of 15 foot pounds. 
We would be pleased to know if 
you could inform us the best an- 
alysis of the steel and the method 
of annealing for such castings 
to avoid undue stresses on the 
body of the casting. 


The least expensive analysis 
which will give an Izod test of 15 
foot pounds is so-called intermediate 
manganese steel. A good analysis 
for this material is as follows: Car- 
bon, 020 to 0.30 per cent; silicon, 
0.30 to 0.50 per cent; manganese, 
1.10 to 1.50 per cent; and phosphorus 
and sulphur, below 0.05 per cent. 
The castings should be heat treated 
by heating 2 to 4 hours at 1650 
Fahr., cooling in the air, 
and reheating from 4 to 6 hours 
at approximately 1250 degrees Fahr. 
and again cooling in the air. If pre 
ferred, the final cooling may be in 
the furnace instead of in the air. 


degrees 


Another good analysis for this 
material is a chrome-nickel steel of 
the following approximate range: 
Carbon, 0.20 to 0.30 per cent; sili 
con, 0.30 to 0.50 per cent; man 
ganese, 0.50 to 0.70 per cent; phos 
phorus and sulphur, below 0.05 per 
cent; chromium, 0.60 to 0.80 per 
cent and nickel, 1.50 to 1.75 per 
cent. The recommended heat treat 
ment would be to heat for 2 to 4 
hours at 1600 degrees Fahr. and 
cool in the air, followed by 4 to 6 
hours at 1250 degrees Fahr. and 
cooling in the furnace. 

Either of these analyses will give 
a considerably higher impact test if 
the castings are quenched in oil, 
from 1650 or 1600 degrees Fahr. in- 
stead of cooling in the air. How- 
ever, oil quenching of complicated 
castings should only be undertaken 
by those familiar with the work 
and in many cases it will be neces- 
sary to remove the castings from 
the oil as soon as they have cooled 
below red heat, and place them im- 
mediately in a warm furnace for 
second heating. This precaution is 
desirable to minimize the chances 
of cracking the casting. 
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Blowholes Appear in 
Bevel Gear Face 


We are having trouble wit’ a 
bevel gear blank 31 inches diam- 
eter, rim 5 inches wide and 2 
inches thick. The hub 3 inches di- 
ameter and 6 inches high is not 
on the same plane but is 6 inches 
above the rim to which it is con 
nected by four curved arms as 
shown in the accompanying sec- 
tional view. When shaken out the 
casting is clean with no sign of 
cuts, washes or scabs, but after 
the first cut is taken from the face 
in the machine shop, a honeycomb 
surface appears, sometimes all 
over, and sometimes the blow- 
holes are scattered in clusters. 
The blowholes are blue and con- 
tain shot. We place two 3-inch 
square risers on the face and 
keep them covered until the mold 
is filled. Metal is poured through 
two *s-inch diameter pop gates 
on the hub. The iron contains 30 
per cent steel, with 1.65 per cent 
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The finished face of the casting should 
be molded in the drag instead of in the 
cope as shown here 


silicon and 0.75 per cent chrom 
ium. The mold is made in green 
sand, average moisture content, 
rammed carefully and well vent 
ed. From the color of the blow 
holes I am inclined to the opinion 
that gassy metal is responsible foi 
the trouble. 


While it is possible that burned o1 
oxidized iron is responsible for the 
blowholes, still the weight of the 
evidence presented in your diag 
nosis seems to indicate that the 
mold is responsible. Your sketch 
shows the face of the wheel in the 
cope which is contrary to universal 
foundry practice of placing a ma- 
chined face wherever possible in 
the drag. In this particular instance 
the metal flowing down through the 
gates in the center and then up 
through the four arms creates a 
great deal of steam and a certain 
amount tries to escape through the 
metal in the wide rim of the wheel. 
The eruption is particularly violent 
in the vicinity of the junction of the 
arms with the rim. The proper way 
to mold the wheel is face down, with 
sand a little dryer than usual under 
the face and adequately vented. The 
present type of gates and risers may 
be used, but no useful purpose is 
served by covering the risers. With 
this method, an iron flask, or a stiff 
wooden flask is required to prevent 
the mold from straining. Incident- 


ally it may be pertinent to suggest 
that with a mold properly made in 
a good stiff flask, no riser should be 
necessary on the rim of the wheel. 
With the face in the drag the rim 
will fill first and will be fed from 
the arms. 


Definite Height Is 
Not Important 


In a recent inquiry one of your 
readers asked for some data on 
a small cupola with a melting ca 
pacity of 1000 pounds per hour. In 
your reply you omitted to mention 
the total height of the cupola, 
height and size of tuyeres, and 
method of charging the cupola, 
whether from the top or through 
a charging door. 

Checking back over the item to 
which you refer we find that the 
inside diameter of a cupola for meli- 
ing 1000 pounds per hour is given 
as 18 inches, with the tuyeres 8 
inches above the bottom. These are 
the only really essential features 
The total height of the cupola is 
immaterial, and the question of 
whether to charge through the top 
or through a door in the side de-' 
pends on the potential fire hazard. 

If the cupola is set up in an open 
space under a high roof it may be 
charged through the top. Under 
other conditions it may be necessary 
to carry the stack through the roof 
and naturally the charging will be 
done through a hole in the side at 
any convenient height. In the first 
instance the minimum height for 
the shell of the cupola is approxi 
mately 4 feet. In the second instance 
the bottom of the charging decor i 
about the same distance from the 
sand bottom. The shell above the 
charging door may be continued full 
size through the roof, or it may be 
contracted to a much smaller size, 
say 18 inches diamete} 

The main shell of a cupola lined 
to 18 inches is 27 inches in diameter 
to allow for a 4'z-inch brick lining 
In the majority of instances the 
small cupola has no stack and is 
charged through the top. Where a 
stack is necessary it is provided 
with a hood at the bottom and is 
suspended above the open top. This 
arrangement allows the cupola man 
to effect repairs from the bottom 
and from the top. In some instances 
the cupola shell is mounted on 
swivels for the same purpose. In 
other instances the body of the cu 
pola is mounted on wheels so that 
it may be pulled out from under the 
hood for repairs. For your further 
information three tuyeres 3 inches 
in diameter will be sufficient. The 
blower will be required to deliver 
approximately 300 cubic feet of air 
per minute through a 5-inch diam. 
eter pipe at a pressure of 5 or 6 
ounces. 
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George S. Haley 


ME 


EORGE S. HALEY, general man- 
ager, Century Foundry Co., 
Louis, and recently elected 
chairman of the St. Louis District 
Chapter of the A.F.A., was born in 
Batavia, Ill., in 1879. He attended 
the public schools in that city and 
on graduation from high school be- 
came an apprentice machinist with 
the Challenge Co., Batavia. Mr. 
Haley remained with that firm until 
1906 serving as machinist, pattern- 
maker, toolmaker, foreman of tool 
and pattern shop, and assistant 
superintendent. 


J 


During that period he attended 
Armour Institute of Technology and 
Lewis institute, Chicago, taking 
special work, and in 1906 he became 
special machinery designer and 
draftsman for the Western Electric 
Co., Chicago. The following year he 
became chief draftsman for the 
Muelle: Co., Decatur, Ill., and oc- 
cupied that position for 9 years. Mr. 
Haley then resigned to become su- 
perintendent, A. Y. McDonald Mfg. 
Co., Dubuque, Iowa. In 1921 he 
entered business for himself, and 
later returned to the Challenge Co. 

production manager. 

In 1925 he accepted a position as 
works manager, Gardner-Denver 
Co., Quincy, Ill., which he held for 
3 years, and then returned to the 
Mueller Co. as chief engineer. In 
1931 he became associated with 


Chase Brass & Copper Co., Water- 
bury, Conn., as foundry engineer 


and engineer of plumbing manufac- 
ture. Mr. Haley resigned that posi- 
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Joseph Sully Fred A. Wagner 


vo \{\DLISTR 


tion to accept his present connec 
tion. 
+ + ¢ 


JOSEPH SULLY, president and gen- 
eral manager, Sully Brass Foundry 
Ltd., Toronto, Ont., who recently 
was elected chairman of the Cana- 
dian section of the A. F. A., was 
born in Toronto in 1894. He at 
tended the public schools of that 
city and also of Montreal, Que. Fol- 
lowing that he attended a _ tech- 
nical school in Toronto specializing 
in a business course. Upon gradua- 
tion, he engaged in_ secretarial 
work for several years and then en- 
tered into sales and advertising in 
the heating specialty manufactur 
ing industry. In 1919 he entered into 
business with his father, forming 
the Sully Brass Foundry Ltd. That 
foundry was one of the first Cana- 
dian jobbing foundries to _ install 
electric furnaces, blast cleaning 
machines, and core blowing equip- 
ment. 

. . ° 

FreD A. WAGNER, vice president in 
charge of manufacturing, Centri- 
fugal Fusing Co., Lansing, Mich., 
formerly was manager of fusing 
operations at the Campbell, Wyant 
& Cannon Foundry Co., Muskegon. 
Mr. Wagner was works superintend- 
ent of Goulds Pumps Inc., Seneca 
Falls, N. Y. from 1914 to 1923. He 
then operated his own consulting 
business and worked in connection 
with the bureau of standards, Wash 
ington, until 1927, when he became 





Dr. A. Allan Bates 


master mechanic of the Campbell, 
Wyant & Cannon Foundry Co. in 
Muskegon. He was appointed super- 
intendent of the centrifugal division 
in 1932. 

Centrifugal Fusing Co. has taken 
a lease from Campbell, Wyant & 
Cannon Foundry Co. on the newly 
completed fusing plant constructed 
by the Motor Wheel Corp. The new 
plant has a capacity of over 30,000 
tons of centrifugally fused products 
per year. 

* > > 

Dr. A. ALLAN Bates recently 
joined the staff of Westinghouse 
tesearch Laboratories as manage! 
of the chemical and metallurgical 
division. Dr. Bates formerly was 
professor of metallurgy at Case 
School of Applied Science = and 
served as consultant for a numbe1 
of companies in the Cleveland area 
Previously he was employed by the 
National Tube Co., and was also 
research metallurgist for the Na 
tional Malleable & Steel Casting Co. 

Dr. Bates was graduated from 
Ohio Wesleyan in 1923. He then at 
tended Case School and received a 
B. S. in metallurgy. From 1930 to 
1931 he attended the Ecole De 
Metallurgie, University of Nancy, 
France, from which he received his 
degree of Doctor of Science in 
metallurgy. 

. * 7 


GeorGE E. CARLIN has returned to 
the Continental Roll & Steel Found- 
(Continued on page 44) 


THE Founpry—September, 1937 











, 


* 


LET BARTLETT-SNOW MAKE FOR YOU :: - 
THE Savings THEY HAVE MADE FOR OTHERS 


@ Bartlett-Snow sand conditioning equipment is demonstrating 








repeatedly the superiority of a design that meets all the requirements 
of the most exacting foundry service. Production per square foot of 
floor space with Bartlett-Snow equipment is usually doubled . . . some- 
times trebled. Delay and confusion are avoided. Working conditions 
are improved. A cleaner, more orderly—and more profitable—opera- 


tion results than would otherwise be possible. 





Let us show you what Bartlett-Snow revolving screens, aerators, pug 











mills, storage bins and other sand conditioning equipment are doing 
BARTLETT-SNOW CORE CRUSHER ...a complete . 


unit—with hopper, feeder and swing ham- in large and small, continuous production and jobbing, brass, alumi- 


mer crusher... ideal for reclaiming core sand. 7 - x é 
num, steel, malleable and grey iron foundries ...and the savings 





they can make for you. The investment in equipment need not be 


large. What are your foundry problems? 


THE C. O. BARTLETT & SNOW COMPANY 


In New York: 6201 Harvard Ave. In Chicago: 
30 Church Street Cleveland, Ohio First Nat'l Bank Bldg. 





BULLETIN No. 75. Complete with 120 illustra- 
tiaas and 36 caginceting Gaaveme, this SAND HANDLING AND SAND CONDITIONING EQUIPMENT 
44-page booklet describes the Bartlett-Snow 


method of securing less costly; more efficient MOLD CONVEYORS AND ACCESSORY FOUNDRY EQUIPMENT 


operation. Send for one! 
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ry Co., East Chicago, Ind., after an 
absence of 2 years. During that 
time he was in Tuscon, Ariz. for his 
health. Mr. Carlin served his ap- 
prenticeship with the Poole Engi- 
neering Co., Baltimore. From 1901 to 
1905 he was connected with Filer 
& Stowell Co., Milwaukee, in charge 
of loam molding. He then was con- 
nected with the Sheffield Feundry 
Co., Chicago, and later the Gates 
Iron Works of Allis-Chalmers Mfg. 
Co., Milwaukee. He then went with 
the Elevator Supply & Repair Co., 
Chicago and following that was 
connected with the Champion Corp., 





William D. Dunn 


—recently appointed superintendent, 
Marion Maltleable Iron Works, Marton, 
Ind., as mentioned in the August tssue 


Hammond, Ind. and the United 
Boiler Heating & Foundry Co. of 
that city 

* 7 . 

Harry W. DtetTert, Harry W. 
Dietert Co., Detroit, sailed Aug. 14 
for a European trip covering Eng 
land, France, Germany, Denmark, 
Sweden and Norway. 

. * > 


KERMIT DONALDSON, assistant 

sales manager, Machined Steel Cast 

ings Co., Alliance, O., has been 

made plant superintendent of the 

company, succeeding L. C. HETZEL, 

who resigned because of ill health. 
. * 


J. A. Fix, plant manager of the 
South Bend, Ind. division of Oliver 
Farm Equipment Co. since 1933, has 
been made general plant manager of 
all Oliver branches. He is being suc- 
ceeded at South Bend by STANLEY F. 
KRZESZEWSKI. 

. . . 

F. L. CoyNes has been appointed 
manager of the Cleveland branch of 
Sterling Wheelbarrow Co., Milwau- 
kee. Mr. Coynes was connected with 
the Chicago office for the past ten 
years and in his new capacity suc- 
ceeds the late J. M. DICKSON, 

° 

W. C. Grove has been appointed 

manager of the Chicago office of 


44 


the Buffalo Foundry & Machine 
Co., Buffalo. Mr. Grove has been 
with the Buffalo company 9 years 
and for the past 6 years has been 
manager of the Toronto office. 


° . s 


W. A. NEILL has been made man- 
ager of engineering and sales at the 
Holyoke, Mass. plant of the Worth- 
ington Pump & Machinery Corp. Mr. 
Neill formerly was manager of the 
corporation’s air tool and portable 
compressor division at Harrison, 
N. J. 


. . ° 


S. J. MorAN, formerly purchasing 
agent of the Union Steel Castings 
Co., Pittsburgh, recently has been 
made assistant treasurer of the or- 
ganization. Mr. Moran has _ been 
connected with the Union Steel 
Casting Co. for the past 18 years. 
R. D. KENNEDY has replaced Mr. 
Moran as purchasing agent. 

+ > SJ 

W. H. SCHERER has been made 
manager of the Holyoke, Mass., 
plant of the Worthington Pump & 
Machinery Corp., Harrison, N. J. 
Mr. Scherer previously was connect- 
ed with the Westinghouse Electric 
& Mfg. Co. and during the past 18 
years was superintendent of the 


Westinghouse East Springfield 
works. 
* + > 
WAYNE Z. FRIEND recently has 


been appointed to the development 
and research staff, International 
Nickel Co., New York. He will de 
vote most of his time to technical 
service on corrosion resisting ma 
terials, particularly monel, nickel 
and inconel. Mr. Friend’s experi 
ence has been principally in the pe 
troleum and natural gas industries. 
He was graduated from West Vir 
ginia university in 1926, and joined 
the Gasoline tecovery Corp., 
Charleston, W. Va. During the past 
7 years he has been associated with 
the Phillips Petroleum Co., as chief 
technologist, Philgas department, 
Detroit. Mr. Friend has been active 
on committees of the American Gas 
association, American Society for 
Testing Materials, and the National 
Bottled Gas association. 
* ° ° 


ArtHUR G. McLAUGHLIN, for the 
past 5 years works manager at the 
Springfield plant, recently has been 
appointed vice presidenet of the 
Ohio Steel Foundry Co., Lima, O. 
Mr. McLaughlin was born in Oil 
City, Pa. and has been active in 
steel foundry business for many 
years. Before coming to Ohio, he 
was connected with the American 
Steel Foundries at Indiana Harbor, 
Ind., and with the Hubbard Steel 
Foundry Co., East Chicago, Ind. 
Prior to his position at the Spring- 
field plant of the Ohio Steel Found- 
ry Co., Mr. McLaughlin was super- 





intendent and works manager at 
Lima for 12 years. 
SJ + ° 


M. I. DorFan, formerly manager 
of the dust division, Blaw-Knox 
Co., Pittsburgh, again has become 
connected with the Pangborn Corp., 
Hagerstown, Md., to act as general 
field representative under the title 
of dust control specialist. In addi- 
tion to being a registered profes- 
sional engineer in the state of Penn- 
sylvania, Mr. Dorfan is an active 
member of the American Society 
of Mechanical Engineers, and the 





M. I. Dorfan 


American Society of Heating and 
Ventilating Engineers. He has 
served on several important engi 
neering and dust committees in 
cluding one of the American Stand 
ards association, which is engaged 
in_ establishing national standards 
of exhaust systems design. Mr 
Deorfan will be located in the branch 
office of the Pangborn Corp., Cham 


ber of Commerce building, Pitts 
burgh. 
* ° * 
GEORGE G. BENNETT, recently 


made _ superintendent, Warman 
Steel Casting Co., Huntington Park, 
Los Angeles, Calif., has had many 
years experience in the foundry 
field. From 1918 to 1923 he was 
coremaker and molder with the Sul 
livan Machinery Co., Claremont, N. 
H. He left that firm to become fore 
man and later assistant superin- 
tendent of foundries for the Jones 
& Laughlin Steel Corp., Pittsburgh. 
He remained with that firm until 
this year when he accepted his pres- 
ent position. 
° . . 

Dr. A. U. SeEYBOLT recently has 
been appointed a member of the 
technical staff at Battelle Memorial 
institute, Columbus, O. He received 
a degree of doctor of philosophy at 
Yale university in 1936, and has 
been assigned to the division of 

(Concluded on page 60) 
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TYPICAL COMMENTS FROM TYPICAL USERS OF MELTRITE 


"It used to be from 30 to 35 minutes after we put 
the wind on that the first tap was ready. Now, it only 
takes about 20 minutes. The succeeding taps were at 
about 10 minute intervals and now we tap every 5 min- 
utes. This cuts down our pouring time considerably." 
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MELTRITE 


TRADE MARK 
(REG S PATENT OFFICE 


PATENT PENDING 


AMERICAN pone 
INDUSTRY. gino *0"* *™Qprenire 


A steadily increasing number of firms are employing MELTRITE 
In hundreds of plants it has become the dominant pig iron. In scores 
of these it is the only pig iron used. 


MELTRITE offers very definite advantages: 


Easier to handle * Saves melting time ° Reduces foundry losses * 
Produces better castings * Saves fuel and labor « Increases outpul 









Shown above are extracts from letters in which users tell of the 
advantages they derive in the use of this smaller pig. Space 
allows statements from only a few industries — MELTRITE is sav- 
ing money and aiding quality in all industries requiring pig iron. 






Old Style Pig 
MELTRITE is made by the people who have pioneered in the 


merchant field. 


PICKANDS MATHER & COMPANY 


CLEVELAND + CHICAGO + DETROIT + ERIE + TOLEDO = MINNEAPOLIS * DULUTH « ST. LOUIS 
NEW YORK CITY—JAMES C. ALLEY, 261 BROADWAY + PHILADELPHIA, PA.—CARSON, MARSHALL & CO., FRANKLIN TRUST BLOG 
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CORE BLOWING MACHINES 








TIME PROVES VALUES 
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Cores for these typical STREAMLINE Fittings are produced on Osborn Core Blowing Machines 


MEETING EXACTING CORE REQUIREMENTS OF 
MUELLER BRASS CO., PORT HURON, MICH. 


A battery of No. 91-8 and No. 92 
Osborn Core Blowing Machines 
produce cores of uniformly high 
quality, true to size, for accuracy of 
machining to maintain the smooth, 
uniform interiors of the world- 
famous STREAMLINE Fittings man- 
ufactured by the Mueller Brass 
Company of Port Huron, Michigan. 


TIME PROVES VALUES of the superior 
quality and performance of STREAM- 
LINE Fittings. Likewise, TIME PROVES 
VALUES of Osborn Moulding Ma- 
chines that help maintain the high 


standards of excellence of these 
accurately made STREAMLINE Fittings. 


A rapidly increasing number of 
foundries are using Osborn Core 
Blowing Machines to produce 
uniformly high quality cores at 
minimum cost per core. Cores of 
irregular shapes and a wide range 
of sizes come within the scope of 
Osborn Core Blowing Machines. 
Investigate the advantages of 
Osborn Core Blowing Machines 
as related to your own core 
requirements. Write for details. 


THE OSBORN MANUFACTURING COMPANY 


5401 


CLEVELAND, 


AGENCIES LOCATED IN 


IMPORTANT 


HAMILTON AVENUE 
OHIO, 


U.S.A. 


CENTERS OF THE WORLD 


Cores for these typical STREAMLINE Fittings are produced on Osborn Core Blowing Machines 
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ERHAPS in the future some 

commercial castings may be 

made by a process described in 
a recent patent. While primarily de- 
signed for dental castings, the in 
ventor claims it can be used for 
other castings. The process involves 
induction and magnetic currents, 
the mold being constructed over 
a transformer. Induction currents 
melt the metal, and the magnetic 
force is employed to make the met- 
al flow into the mold cavity with 
a greater head than can be sup 
plied by gravity. It is claimed that 
delicate impressions are sharp, and 
the castings are much more solid 
than obtained by other means. 


° ° . 


A Pacific Coast steel foundry has 
found that galvanizing or zine 
coating of metal flasks, bands, and 
jackets increases their life consid 
erably. According to the 
perience, snap flask bands which 
lasted 1'% years uncoated, have had 
their lives extended beyond three 


firm’s ea 


years by galvanizing. 
J * . 


Nearly 200 plaques cf aluminum, 
cast with raised letters, are being 
placed beside North Carolina high 
ways to indicate places of historical 
interest 

. . * 


At the recent A. F. A. conven 
tion and exhibition in Milwaukee 
one of the chaplet manufacturers 
displayed a wide range of tin forms, 
ingenious gadgets for simplifying 
molding operations on a wide range 
of castings. Catches on doors, hinges 
and undercut members are formed 
by placing these ready made tin 
forms on the pattern. When the 
pattern is removed the form re 
mains in the mold. In other in 
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hn * 


stances the form is packed with 
core sand and the tin sheath serves 
as reinforcement. 


. ° . 


In a V-belt drive available for 
many industrial uses, variable 
speed is obtained if necessary while 
the machine is running by bring- 
ing the separate sides of the 
sheaves together or by separating 
them to a definite limit. 


° ° SJ 


A high lead, low nickel bronze 
which is said to give excellent serv- 
ice as a seal in electrically op- 
erated refrigerators contains 28 per 
cent lead; 4.5 per cent tin; 0.5 per 
cent nickel and remainder copper. 


. ° ° 


A new soldering flux said to be 
soluble in water so that excess can 
be washed off, now is available for 
use on stainless steel, monel metal, 
copper, brass, cast iron, black sheet 
iron, and carbon steel. It is claimed 
that the flux does not give off noxi 
ous fumes when heated. 


° ° J 


” EEL on Harold S. Vanderbilt's 
sloop, RANGER, which so suc 
cessfully defended America’s Cup 
against T. O. M. Sopworth’s chal 
lenger, ENDEAVOR II, is cast lead, 
and weighs 100 tons. Approximate 
lv 6'2 hours were required fo 
pouring, and the mold was made of 
sand faced with graphite. The cast 
ing was left in the mold a week to 
insure complete solidification. 


. * . 
One of the leading truck manu 
facturers uses an alloy cast iron 


for cylinder blocks which has the 
following range Total carbon, 


é VIEWING 


3) 
aes? 
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OLUMDRY DEVELOPNEITTS 


(FAP SHORT RANGE 


2.80 to 3.30 per cent; manganese, 
0.50 to 0.80 per cent; silicon, 1.75 
to 2.25 per cent; nickel, 1.50 to 1.75 
per cent, and chromium, 0.50 to 
0.75 per cent. The blocks are heat 
treated to relieve stresses. Tensile 
strength of the iron ranges from 
38,000 to 40,000 pounds per square 
inch, the average brinell hardness 
is 229, and it is readily machinable. 


° . 7 


METHOD of preventing for- 
4 mation of undesirable carbides, 
particularly chromium carbides in 
corrosion resistant steels, such as 
the 18 per cent chromium-8 per 
cent nickel variety is described in 
a recent patent. While several ele 
ments can be used for the purpose, 
titanium is selected because of its 
strong carbide forming properties. 
Essentially the process consists in 
melting the steel under the usual 
oxidizing slag, and when the melt 
is free of carbon, that is removed 
Then the bath is covered with a 
mixture of burnt lime, and either 
titanium oxide or rutile. As soon as 
that slag is fluid, small additions of 
a mixture of 21/3 parts of titanium 
oxide, 1 part of aluminum and 1 
part of lime are made. The amount 
of titanium to be added is based 
on the carbon content in the melt. 


In a prominent midwestern gray 
iron foundry clean cylinder sleeves 
are produced through a method of 
gating metal flows 
to the bottom of the mold through 


a central sprue in the core. A dry 


whereby the 


sand ring core at the bottom con 


tains four lateral passages 90 de 
grees apart terminating in fow 
short upright gates leading to the 
mold cavity. The molds are made in 


green sand, four in a flask, 
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Plywood Used 


In Patternmaking 


UILDING up laminations of 
wood always has been prac- 
ticed in the patternmaking 
trade. In so reconstructing the 
wood one of the basic principles of 


plywood engineering was demon- 
strated and recognized. Adjacent 


layers of wood are glued with the 
grain running at right angles to 
overcome the inherent tendency of 
the wood to swell and shrink with 
changes in its moisture content. In 
many instances this reconstructing 
of pattern stock involves expensive 
hand labor. However, for several 
years a material, factory made and 
of quite reasonable cost, and claimed 
to have certain valuable qualities 
has been on the market. The mate- 
rial is Douglas fir plywood, a staple 
material in many industries, but a 
comparative new-comer’ in_ the 
foundry. 


Economy in Pattern Shop 


In the Atlas Foundry & Machine 
Co. plant at Tacoma, Wash. due at- 
tention is given to the major factors, 
metal, equipment, etc., but diligent 
effort also has been applied in in- 
creasing efficiency and lowering ma- 
terial costs, for example, by keep- 
ing the pattern and flask shop in 
step with the newer trends in the 
other departments. 

The Atlas foundry, located in Ta- 
coma, the heart of the greatest 
timber region in the world, has a 
wide choice of woods and the serv- 
ices of scores of trained wood tech- 
nologists. Located also in the cen 
ter of plywood production it is only 
natural that this firm should pio- 
neer in the use of that particular 
wood product. 





Early experiments with plywood 
for pattern stock demonstrated that 
it was adaptable for the purpose 
without change in regular practice. 
Absence of warp and twist of large 
panels, sometimes several feet in 
length and width, proved its adapt- 
ability to a wide range of pattern 
uses. Douglas fir is somewhat hard- 
er and of more pronounced grain 
than cork pine, which may be used 
in conjunction with it for fine detail 
work, yet it readily may be worked 
with hand tools. It is claimed to 
have excellent nail-holding power 
and an affinity for all types of glue. 
Use of the plywood as the base pat- 
tern, to which features of other ma- 
terials have been applied with both 
nails and glue, is shown in Fig. 3 


Used for Many Purposes 


Experiments have proved ply 
wood satisfactory, not only for pat- 
tern stock and mold boards, but also 
for a number of other uses in con 
nection with patternmaking. For 
certain structural features of vari 
ous types of patterns it is valuable. 
For example, the supports in the 
half cylinder pattern, Fig. 1, are 
of plywood. That material, tough 
er because of the laminations of 
crossbands, is designed to withstand 
severe usage. This characteristic of 
toughness is advantageous, partic 
ularly in patterns re-used many 
times. It has been found that ply 
wood is not destroyed by rapping 
on the bare wood nor are the draw- 
ing or rapping plates loosened when 
they are used. 

Plywood has been used as sheet 
templates by the Atlas Foundry & 
Machine Co. The plywood submit 


Fig. 1 (Left)—Braces and supports on large cylinder pattern made of plywood. Fig. 
2 (Right)—Claimed to be excellent for mold boards 
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Fig. 3—Plywood used as base material 
on large patterns 


ted to fast and rough handling but 
was dependable from the standpoint 
of accuracy. Plywood also is used 
in that foundry in the construction 
of flasks and cribs. 

The Atlas Foundry & Machine Co 
operates one of the largest shops 
in the Pacific Northwest M. G 
Tennent is vice president and man 
ager and A. B. Bowman is pattern 
and flask shop foreman 


Will Open Office 


In Detroit 


Mathews Conveyer Co., 
City, Pa., will open a sales enginee? 
ing office in the Curtis building, 
2842 West Grand boulevard, Detroit 
C. E. Jeremais and E. A. Smith, as 
field engineers, will be in charge 
In addition, sub-agents are being 
located throughout the state to sup 
plement the facilities of the Detroit 
headquarters. This new arrange 
ment will replace a previous one 
whereby the Palmer-Bee Co., De 
troit, represented the Mathews com 
pany in the state of Michigan 


Ellwood 


Issues Booklet on 


Hard Facing 


A new and more complete edi 
tion of the booklet “Hard Facing 
with Haynes Stellite Products” has 
been published by the Haynes Stel 
lite Co., Kokomo, Ind. The booklet 
contains 104 describes 
over 500 applications of the hard 
facing process. In addition, hard 
facing procedure for different ex 
amples is described. New sections 
in the booklet deal with the firm’s 
cutting tools and _ corrosion. re 
sistant alloys 


pages and 














Barnum never saw a sight like this 


VERY once in a while,” said 
Bill, “a more or less vague 


term, but sufficiently  ac- 
curate for all present purposes, I 
hear a program on the radio that 
meets my undivided attention and 
earns my whole hearted approval. 
I suppose to be consistent I should 
write to the performer or perform- 
ers and notify him, her or them to 
that effect. In a general way I have 
gathered that this practice is quite 
common. Up to the present I have 
neglected to take the trusty quill in 
hand to deliver this well merited 
pat on the back. Pressed into a 
corner I could present at least 47 
good reasons for this apparent ly 
ing down on the job, but three will 
do for the present. 


“First, I have seen statements 
covering the -to me—fabulous re 
muneration received—I almost said 
earned —by these artists. They are 
in no need of approbation, approval 
or a pat on the back. Second, I 
have seen pictures of our popular 
idols dressed in easy neglige, seated 
on a raised dais or reclining on a 
chaise longue entirely surrounded to 
a depth of approximately 2 feet 6 
inches with the morning fan mail. 
No human being possibly could 
wade through that mass of corre 
spondence in a day even if each let 
ter merely contained the’ usual, 
‘Hello Toots. I think you’re swell,’ 
or ‘lousy’ always bound to be a 
few malcontents, poison worms in 
the syrup, gad flys in the honey 
‘Good bye.’ 

“Assuming that the letters actual 
ly are opened and read by a flock 
of secretaries. Well, suppose they 
are? The writers, are still left be 
hind the 8&-ball. The secretaries 
open a few dozen selected at ran- 
dom, glance at the signature and 
then throw them on the remaining 
pile with instructions to the janitor 
to shovel the mess into the garbage 
wagon or the incinerator. No. 1 man 
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and his aides delicately stifle indi- 
vidual yawns, decide to call it a day 
and saunter off for the usual hourly 
dip in the swimming pool. I may be 
old fashioned, but when I toil and 
sweat over a letter, telling a man 
what I think of him, applying what 
is vulgarly known as the baloney in 
liberal gobs, or taking the hide off, 
one narrow strip at a time, I like 
to have reasonable assurance that 
the addressee will see it. 

“The third and probably most im- 
portant reason is that I hate to 
write letters to people I do not 
know. For example consider the 
salutation. Dear Mr. Bumbo infers 
a degree of familiarity not justi 
fied by our position as total strang- 
ers. Dear Sir is almost as bad and 
certainly is not the way you would 
address a man if you met him face 
to face. The single grumpy, abrupt 
Sir at the beginning of a letter 
seems to say, ‘Look out fellow, 
here’s where I bop you one!’ It is 
bound to arouse antagonism, even 
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He can be pushed just so far 





subconsciously, and the reader is 
prejudiced against you even before 
he reads the letter. 

“Obviously the foregoing applies 
with even greater force in the vari- 
ous forms of salutation when ad- 
dressing a lady. Members of this 
section of the human family c2n ex- 
tract more hidden meanings from 
words than a cross word puzzle ad- 
dict can find in an encyclopedia. 
She may be known to millions of 
radio fans as Aileen, Kate or Mary. 
Old Keough the Piper might ad 
dress her familiarly as Aileen 
Allanna, Kitty Darlin,’ or Mary 
Acushla, but there is just a chance 
she might have her lawyer write 
you a few pertinent words if you 
were to address her as My Dea 
Mary. 

“You may claim that laziness and 
not discretion or a nice sense of 
propriety is responsible for my lack 
of activity with the quill. Oh, well 
This is a free country where every 
man is entitled to his opinion. If 
he is satisfied to wallow in ignor 
ance, far be it from me to drag him 
out with a cant hook or peavy. 

“Coming now to the other side of 
the question, usually prefaced by 
writers and speakers with the state 
ment, ‘On the other hand’—silly of 
course and all that jolly old tosh, 
but who is going to throw the first 
stone?—-on the other hand I hear 
programs on the radio that, to put 
it mildly, exceed my endurance 
limit. Singularly enough, certain 
other members of the family hail 
these horrible vocal musical and 
literary monstrosities with celight. 

“One in particular, a serial covet 
ing the moronic activities of a 
family, each member of which 
speaks with a different accent, on 
more than one occasion has driven 
me out of the house biting my nails 
and muttering to myself. This sys- 
tem of orderly withdrawal presents 

(Continued on page 54) 
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Entirely 
air-operated. 


Cuts manual labor 
down to a minimum. 


Incorporated 


Manufacturers of a complete line of Molding Machines and Vibrators 
East 6lst and Waterman Ave. « CLEVELAND, OHIO 





(Continued from page 52) 
no hardship in the summer season, 
but unless the sponsor takes the 
program and buries it in the ash 
dump-—-a highly improbably  sup- 
position——I shall have to hunt up a 
haven of refuge for at least one 
night every week during the com- 
ing winter. "Twould be just my luck 
to pick out a place of that kind and 
then discover a radio next doo! 

blaring out the same old tripe. 
“For the past few months, on the 
appointed night, I beat the an- 
nouncer to the draw. With the open- 


like a porcupine and about as com- 
panionable as a badger afflicted 
with fallen arches and acute indi- 
gestion. True I never actually have 
seen a badger afflicted in this man- 
ner and it is quite possible that a 
beneficent providence protects 
them from the ravages of these 
diseases. You know the Lord tem- 
pers the wind to the shorn lamb and 
all that kind of stuff. However, no 
great effort of the imagination is 
required to picture a badger, a can- 
tankerous brute under the most 
favorable circumstances, suffering 
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As the absent minded butcher said “20 pounds, Madam—with the bones!" 


ing sentence I am up and away 
like a jack rabbit, through the back 
door, across the yard and inte the 
garage where as you will kindly 
note I have rigged a bench for just 
such emergencies. Comparison to 
a jack rabbit may be slightly over 
drawn, but you get the general 
idea.” 

“Well, well,” I said, “and so here 
you are. The farmer in the dell. 
Hy-ho the merrio, the hermit in his 
cell! Just goes to show that I am 
in the pink when poetry oozes out 
spontaneously like honey through 
the bottom of a beehive, like sap 
from the old maple tree, like the 
pure bubbling rill” 

“I know. I know.” Apparently 
the old boy was on the prod. “Like 
the drop on the end of your nose. 
The drip in the bottom of a silo or 
the stuff that oozes through the 
tent and runs down the back of 
your neck when camping. Ooze in 
here, take a load off your feet and 
leave poetry to the birds who know 
how many feet should go in a line.” 

“IT thought I should find you in 
here,” I remarked placidy, “I looked 
in at the front door, but when I 
heard the line of chatter spouting 
from the radio, I knew you would 
be as far away as possible. I also 
knew I should find you bristling 
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with flat feet and acute indigestion. 
To relieve the tension along comes 
winsome Willie who tosses a small 
but fragrant poetic bouquet in 
your direction and what does he 
get? A verbal poke in the snoot, 
no less. Lend me a match and a 
pinch of tobacco and I'll sit here 
while you simmer down from the 
boiling point to a more or less nor- 
mal temperature.” 

We smoked the pipe of peace 
while the languorous dusk of a sum- 
mer night settled on the neighbor- 
hood. Presently the street lights 
flared among the trees, brilliant 
blossoms in an area of green sup- 
plemented by lesser and more sub- 
dued lights streaming through win- 
dows near and far. The silence was 
punctuated occasionally by the sub- 
dued roar of a trolley car climbing 
an adjacent hill and the equally 
subdued blast from a Pennsylvania 
locomotive, tearing out of town far 
away to the south and bellowing im- 
periously for right of way at the 
crossings. 

Toned down by distance the 
screaming whistle that lifts the hai 
on the heads of bystanders came to 
our ears almost as gently as the late 
Mr. Tennyson's horns of elf land 
faintly blowing, or as Bill inelegant- 
ly put it like the last sad wail of a 





banshee crouched all night in a nest 
of thistles or nettles in a corner 
of the churchyard. Pressed for de- 
tails he admitted he never actually 
had heard one of these vowlers. 
One reason was that he kep: as far 
away as possible from churchyards 
at night. Another was that in his 
young days he burrowed under the 
pillows at night like one of these 
here now prairie dogs vanishing 
down a hole when he has reason to 
suspect dirty work at the cross 
roads. 

However, his father and grand- 
father, men mark you, of the most 
unblemished reputation and highest 
integrity—-and he would be greatly 
pleased to knock the block off any 
person who so much as lifted an 
eyebrow in doubt of this claim—his 
father and grandfather on more 
than one occasion had seen and 
heard the banshee. What further 
and more convincing evidence could 
any reasonable person expect than 
that? 

I hastily admitted the justice of 
his claim. Even in a court of law 
where things are not always what 
they seem, the testimony of actual 
eye witnesses carries considerable 
weight. 

“Talking about weight,” said Bill, 
“T witnessed a rather curious inci 
dent recently. While in a town on 
the river above Detroit I heard of 
a lad who runs a foundry there all 
by himself. He is the whole works, 
molder, coremaker, cupola man, 
tapper out and botter up, ladle man, 
salesman, purchasing agent, car 
penter, maintenance man, chemist, 
metallurgist—” 

“Ah,” I interrupted, “A modern 
version of the crew and the captain 
bold and the mate of the Nancy 
brig, the bosun tight and the mid 
shipmite and the crew of the Cap- 
tain’s gig!” 

“Never heard of him. You must 
be thinking of two other fellas. 
Back in the old days I had heard of 
instances where a man ran a shop 
all by himself with perhaps the help 
of a husky young neighbor to carry 
the single end of a shank when 
pouring off, but of late years this 
particular type of hero apparently 
has passed out of existence with 
that other once familiar figure the 
hobo molder. I wonder what has 
become of all the old knights of the 
road?” 

“Probably gone with the wind,” 
I suggested. “Most of the old boys 
were pretty windy. Carry on. What 
about this lad who like Horatius 
held the bridge in the brave days of 
old?” 

“Horatius what? Was ne one of 
the gang on the bridge of the 
Nancy brig? What’s the idea of 
dragging in this sea faring stuff? 
In a show down I don’t believe you 
know the difference between a brig, 
a barquentine and the leg-o’mutton 

(Concluded on page 57) 
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(Concluded from page 54) 
sail galley manned by the fierce old 
Salle rovers in the days of Robin- 
son Crusoe. Pipe down, stow the 
gab me bully boy, ’till I shoot the 
sun and see where we're at.” 

“Aye, aye Sir!” 

“This lad I am telling you about 
leads what I consider the ideal form 
of existence, almost as perfect as 
that of Bobbie Burns’ cat. Ye’ll mind 
the lines,” Bill dropped into what he 
considers a fair example of the 
Doric, “which Rab addressed ta the 
owd tom cat sleepin’ on the hearth: 
‘Hoo Ah envy ye, ye scut. Na bills 
ta pay, na lines to write. Sleep a’ 
day an’ prowl a’ nicht!’ This master 
molder up the river does not sleep 


Casting Small Aluminu 


EVERAL steps in the produc- 
S tion of cast rotors for squirrel 
cage motors as practiced at a 
plant of the Reliance Electric & En- 
gineering Co., Cleveland, are shown 
in the accompanying illustrations. 
The rotor bars, short-circuiting rings 
and fans form a one piece aluminum 
casting. In the first step, lamina- 
tions are stacked on a mandrel pro- 
vided with a skewed key which auto- 
matically guides the disks into posi- 
tion with the proper skew. The as- 
sembled mold and cores are preheat- 
ed to a temperature of about 400 
degrees Fahr., in preparation for the 
casting operation. 
The core is assembled in a three 


all day, neither does he prowl all 
night, but he could if he felt so 
inclined and that is practically the 
same thing. He works when he has 
castings to make and when he has 
no castings to make he goes down 
to the river and catches a mess of 
fish and watches the big ore boats 
and all other manner of craft with 
the possible exception of battle- 
ships, pass in endless procession. He 
knows men on many of the craft 
and they exchange greetings and 
one thing and another. 

“He is a sociable kind of a fella 
and the neighbors often drop into 
his shop, much as they did in the 
old days when the village black- 
smith kept open house under the 


section mold. The bottom section is 
solid except for a series of small op- 
enings or gates. The other sections 
form the short-circuiting rings and 
fans. Before casting, the length of 
the core is measured while it is un 
der pressure. The casting press is 
air operated, having two cylinders in 
line vertically, each with its own 
pressure tank. Air is maintained at 
a pressure of 100 pounds per square 
inch. 

As shown in Fig. 1, the required 
amount of aluminum at a tempera 
ture of 1300 degrees Fahr., is poured 
from a hand ladle into an asbestos 
lined chamber over the lower cylin 
der of the press. The mold then is 


wide spreading chestnut tree. They 
also find use occasionally for a 5 
ton floor scale. The day I was 
there, a young father came in with 
a baby 3 or 4 months old in a 
carriage. He solemnly wheeled the 
carriage on the scale and balanced 
the weight to a nicety. Then the 
foundryman obligingly held the 
baby while the father weighed the 
carriage. By deducting the tare 
from the gross weight, the two 
mathematicians gravely arrived at 
the net or true weight of the baby. 
Very touching. One of the most 
beautiful things I ever saw.” 

“Probably inherited,” I _ said, 
“Your grandfather also had quite a 
gift for seeing things.” 


m Rotors 


placed in position over the molten 
metal which under a pressure of se\ 
eral tons is forced up through the 
gates into the molds and slots in the 
laminated core. 

After the casting operation occu 
pying about 5 seconds is over the 
mold is removed, laid on its side and 
the metal below the gated section 
is sheared off. The upper and lowe! 
rings then are removed as shown in 
Fig. 2. The assembly is placed un 
der a hand operated rack and geal 
press which removes the mandrel 
from the center and broaches a 
straight keyway in the core as 
shown in Fig. 3 at the right in the 
illustration 





Fig. 1 (Above)—Molten aluminum is poured inte an asbestos lined chamber above the lower cylinder. 
metal and gates are sheared from the bottom of the lower ring. Fig. 3 (Right) 


Fig. 2 (Below)—Extra 
Top and bottom ring molds at right and left, Man- 


drel is pushed from center of one piece casting under a press 
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Sea Coal in the Foundry 


EA coal is known locally by 

various names, mineral facing, 

coal dust, ground coal, bolted 
coal, etc. The term sea coal orig- 
inated from the fact that the coal 
was shipped by sea and mined from 
workings that extended under the 
sea. Under any of the various 
names, the coal preferred for found- 
ry facing is a high grade gas coal, 
although under certain conditions 
low volatile coal and anthracite 
culm have been used for the same 
purpose. 

The Youghiogheny gas coal belt, 
Westmoreland county, Pa., _ for 
many years has been a sea coal 
production center. Many large deal 
ers and suppliers maintain grind 
ing and pulverizing mills there. Coal 
from near Farmington, Northern 
W. Va., also has been used. Middle 
west consumers are supplied from 
West Virginia and Kentucky. Many 
large consumers prepare their own 
sea coal, in many instances abstract 
ing a certain amount from fuel 
pulverizing systems. Where individ- 
ual grinding units are installed, the 
coal is the same as that purchased 
for steam generation. 


Large Annual Consumption 


No statistics are available on the 
consumption of sea coal in the 
foundry industry. Sales by mer- 
chant grinders are estimated at 
about 50,000 tons in a normal year, 
with possibly an equal amount pre- 
pared by large foundries for their 
own use. 

Analyses of commercial grades 
reflect the preference for coal of 
high volatile, low sulphur, and rea- 
sonably low ash content. Volatile 
matter apparently ranges from 25 
to 40 per cent, 30 to 34 per cent be- 
ing a fair average. One plant 
specifies a minimum of 32 per cent 
volatile matter. Fixed carbon usual- 
ly varies from 56 to 65 per cent. One 
specification calls for between 60 
and 75 per cent with a minimum of 
55 per cent, whereas another merely 
requires that the total carbon shall 
be above 90 per cent. 

With respect to sulphur, one sup 
plier indicates 2 per cent as the 
maximum, but the usual figure ap 
pears to be between 1 and 1.50 per 
cent, while less than 1 per cent is 
preferred. A number of analyses in 
dicate a preference for coal with 
an ash content of less than 6 per 
cent. The usual maximum limits 
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are 6 to 10 per cent, occasionally 12 
per cent and in one case 13 per cent. 
Moisture content, where specified, 
generally is limited to less than 1.25 
or 1.50 per cent. 

Degree of pulverization § varies 
considerably with the kind of cast- 
ings to be made. Coarser grades of 
sea coal are used for heavy gray 
iron castings; medium and _ fine 
grades for medium gray iron and 
malleable iron. The finest grades, 
including what is Known as air 
floated are used on light, orna- 
mental work. However, by some au- 
thorities' an air floated product is 
considered to be inferior in actual 
use to slightly less finely ground 
material. 


Specifications Vary 


There seems to be no uniform 
method of classifying the various 
sizes of coal dust. Some manufac. 
turers designate only the largest 
opening through which all the ma 
terial will pass. Others’ indicate 
both the percentage that remains 
on a given screen and what will 
pass through. Still others use an 
arbitrary fineness number without 
indicating any percentage distribu- 
tion of sizes. For example, one 
commonly used set of specifications 
is as follows: 


Size 100 per cent through 
A sy No. 12 mesh screen 
B , No. 18 mesh screen 
C x. ...... No, 24 mesh screen 
D juke No. 40 mesh screen 
E.......... No. 100 mesh screen 


Another group of _— suppliers 
orients sizes with reference to a 150- 
mesh screen as follows: 

Per cent through 150-mesh 


Not Not 
Grade less than more than 
+ pe 35 45 
D. ; sous 65 
E Nr : 75 90 
F 5 araion's eg 


According to Hanley fineness 
numbers of grades widely used are 
128, 142, 189, 272 and a still finer 
grade known as air floated. Other 
specifications given by suppliers and 
consumers of sea coal include: 

1-75 per cent through 100 mesh. 
2—Over 80 per cent through 200 

mesh. 
3—-Not over 1 per cent on 20 

mesh; not over 20 per cent on 

100-mesh; not less than 60 

per cent through 100-mesh. 
10.5 per cent on 60-mesh; 11.8 


per cent through 60 and on 
100-mesh; 27.0 per cent through 
100 and on 200-mesh; 60.0 per 

cent through 200-mesh. 
Shipments to consumers are made 
in paper bags, sometimes water 
proof; double or multiple walled 
burlap or jute bage, either plain 
or paper lined; and in paper lined 
barrels. Filled paper bags weigh 
from 50 to 100 pounds; while jute 
bags either plain or paper lined 
weigh from 100 to 150 pounds. A 
barrel usually contains from 300 to 


350 pounds. Occasionally 200-pound 


barrels are specified. 

Paper or jute bags are used most 
frequently in shipping sea _ coal. 
However, because of greater cleanli- 
ness, the interstate commerce com 
mission has recommended the use 
of paper lined jute bags, which un- 
doubtedly are safer and more con 
venient for shipping purposes. One 
disadvantage is that sea coal packed 
in paper lined jute bags stored un 
der cover for long periods without 
natural ventilation, apparently is 
more liable to spontaneous com 
bustion than when stored in plain 
jute bags. 


Effect of Sea Coal 


Sea coal is added to the facing 
sand to produce a clean, smooth 
surface on the casting. Disadvan- 
tages include tendency to decrease 
bond and permeability in the walls 
of the mold, with consequently 
greater possibility of defects in the 
casting. 

Effect of sea coal in the mold ap- 
pears to be as follows: As the hot 
metal is poured into the mold, the 
heat radiated causes the coal dust 
particles in the facing sand to give 
off volatile matter in the form of 
gas, which during combustion, pro- 
duces some smoke. Part of the car- 
bon present in the smoke is de- 
posited on the face of the mold as 
a thin coating which tends to act 
as a protective shield, preventing 
the molten material from cutting 
into the sand. 

Where the heat is intense, particu 
larly with heavy castings, the sand 
is not sufficiently refractory to 
withstand the high temperatures 
evolved. The addition of finely 
ground coal dust provides the need 
ed resistance. The gas thrown off 
by the coal forms a cushion or pad 
between the advancing metal and 

(Concluded on Page 60) 
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ACCURACY in drawing is insured by the 
hydraulic action of the New Herman. 
(Top Illustration) 


SPEED— instant clamping and unclamping, 
mold deposited directly on conveyor, plus 
automatic timing of jarring operation insure 
increased production. 





HERMAN MASTERS DIFFICULT ASSIGNMENT 


A difficult molding job, airplane engine cylinders, made 
easy by using Hermans. 


Hermans are accurate. 
1 The period of jarring is automatically timed. 
2 Flasks are instantly clamped and unclamped. 


3 Molds are rolled over and patterns are drawn hydrau- 
lically. 


Quality and speed are assured by these features of the 
new Herman. 


It makes no difference if your work is large or small, 
intricate or simple, the Herman will make it faster and 
better. 


Call in a Herman representative today and have him 
explain how. No obligation. 


HERMAN PNEUMATIC MACHINE CO. 


PITTS SURGH, 








(Concluded from Page 58) 


the face of the mold. This effect and 
the deposition of carbon on that 
part of the mold in contact with 
the metal, for a long time have been 
thought to take place during the 
pouring of the mold. The work of 
Saunders® and Hird‘ on the effect of 
sea coal on the behavior of molding 
sands supports this theory. 

By embedding mica windows in 
the walls of experimental molds, 
and cutting away that part of the 
mold back of the windows, Hird had 
an unusual opportunity to see what 
actually happened during the pour- 
ing of a metal casting. He noted 
that the molten metal advanced 
with a surface higher in the center 
than at the sides. Upon contact of 
the hot metal with the coal dust 
particles in the facing sand, there 
arose immediately a cloud of smoke. 
Amount and density of this smoke, 
Hird found, is directly proportion. 
ate to the amount of coal dust in 
the facing sand and the volatile 
matter in the coal. By using facing 
mixtures with and without sea coal, 
the action of the smoke in deposit- 
ing a thin layer of carbon in front 
of the advancing metal could be ob- 
served and recorded clearly. 


Tests on Thin Plates 


Tests were made on thin plates 
with different proportions of sea 
coal in sand and with coals of varvy- 
ing volatile content. An anthracite, 
a low volatile coal, and one slightly 
over 30 per cent in volatile content 
were used. Fineness respectively 
was 40, 28 and 12 (40, 28 and 12- 
mesh per linear inch sieve) for each 
of three percentages of coal dust 
to sand 30, 15 and 5. 

Tests on heavy castings then were 
carried out with high volatile coal 
only. The fineness sizes were the 
same as in the other experiments, 
but for each grade results were 
noted carefully for four different 
proportions of coal dust to sand 
30, 15, 10 and 5 per cent. 

Best results were obtained with a 
facing composed of sand and coal 
dust in the proportion of about 10 
to 1, the coal being bituminous with 
a volatile content over 30 per cent. 
Fine coal dust (through at least a 
40-mesh sieve) is the most efficient 
for both heavy and light castings. 

Many large British consumers 
and dealers were accustomed to 
use or to furnish coal dust some- 
what finer than those employed in 
Hird’s experiments. 

Coarse mixtures do not protect 
the face of the mold sufficiently. 
They leave many of the sand grains 
without a carbon shield, thereby 
rendering the mold face liable to 
serious damage. Too much coarse 
coal dust produces pock marks, un- 
sightly pits and eruptions on the 
face of the casting. Too much fine 
coal dust cause what is known as 
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mapping, thin irregular fins on the 
surface of the casting. 


Proportion and fineness of sea 
coal in the facing sand varies with 
the class of castings to be made, 
size and weight, thickness of sec- 
tion and the character of the sand, 
whether fine or coarse. According 
to American authorities the maxi- 
mum for heavy work is 1 part sea 
coal to 5 parts sand. This propor- 
tion decreases to about 1 part sea 
coal to 20 parts sand for light cast- 
ings, cotton machinery, fine tooth 
gears, ornamental castings, ete. 
Mixtures containing 1 part sea coal 
in 10 to 15 parts sand are employed 
most commonly. 


Grain Size Important 


For light castings of intricate de- 
sign, finely ground and bolted ma- 
terial is best. This fine grade also 
is well suited for medium castings. 
For larger and heavier castings 
proportionately more sea coal of a 
coarser grade should be used. For 
best results it is desirable that sand 
and coal be of the same approxi- 
mate fineness, to allow the escape of 
gases from and through the mold 
as readily as possible. Should either 
coal or sand be much finer than the 
other, the minute air spaces between 
particles would tend to become filled 
with the smaller material and thus 
impede the free passage of gases 
to the outside surface of the mold. 
For castings less than ‘2 or ':-inch, 
no sea coal is necessary in many 
instances. 

Certain defects in castings gen- 
erally are attributed to the use of 
either too small or too large propor- 
tions of sea coal. Too much coal in 
the facing sand means more gas 
thrown off, less ability to handle 
this increased amount of gas be- 
cause of a decided reduction in the 
permeability of the sand, and a ma- 
terial reduction in bond. Too little 
coal allows the metal to burn into 
the sand, producing unsightly scars 
on the surface of the casting. 

Published by permission of the direc- 
tor, United States bureau of mines 
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Chicago Pneumatic Tool Co., 6 
East Forty-fourth street, New York, 
has moved its Buffalo sales and 
service branch to 128 West Chippe- 
wa street, Buffalo. 





Men of Industry 


(Concluded from Page 44) 


nonferrous metallurgy where he 
will be engaged in work on copper- 
base and lead-base alloys. 

Battelle Memorial institute also 
has appointed RUSSELL H. LAUDER- 
DALE, University of Minnesota, as 
research associate in physical met- 
allurgy; CARL R. BLOMQUIST, Uni- 
versity of North Dakota, as an as- 
sociate in ore concentration; Ros- 
ERT P. GRAHAM, University of Wash- 
ington, as research associate in 
ceramics, and JOHN E. Dorn, Uni- 
versity of Minnesota, as research 
associate in metallurgy. 

. . + 


JoHN J. DuGcan, formerly treas- 
urer, Chapman Valve Mfg. Co., In- 
dian Orchard, Mass., recently was 
elected president of that organiza- 
tion, succeeding the late THOMAS F. 
Mauer. Mr. Duggan has been with 
the Chapman company since gradu- 
ating from high school about 30 
years ago. After working in vari- 
ous clerical departments, he entered 
the sales department and in 1919 
was elected treasurer to succeed the 
late RALPH W. WRIGHT. He is also a 
director of the company. 

FREDERICK C. LOWE, office manager 
of the Chapman Valve Mfg. Co. was 
elected to fill the post of treasurer. 
Mr. Lowe has been with that organi 
zation for 32 years, first having 
been employed in the foundry. Dur 
ing the past 20 years he has held sev 
eral important posts, including the 
managership of production of both 
the cost department and the office. 

* . 

CHARLES E. Founy, formerly 
president, Industrial Management 
association, Elmira, N. Y., has joined 
the staff of the Personnel Training 
division, International Correspond 
ence Schools, Scranton, Pa., as in 
dustrial co-ordinator. He has special 
ized in employment, personnel in 
dustrial relations and training in in- 
dustry for over 20 years. In his new 
position Mr. Fouhy will assist in 
planning and launching apprentice 
ship programs which will co-ordi- 
nate trade practice in shops with 
the school’s technical instruction. 
He has been a member of the advis- 
ory committee representing the in- 
dustrialists of Elmira co-operating 
with the board of education of that 
city in the development of a new 
program of vocational education. He 
also has served as a member of the 
industrial relations committee of the 
Associated Industries, New York. 


Sabin Engineering Co., Euclid Six 
ty-first building, Cleveland, has been 
appointed representative in that ter 
ritory for the American Engineering 
Co., Philadelphia, manufacturers of 
stokers and hoists. 
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Digest of Recent Literature Covering Va- 


rious Phases of Castings Manufacture 


Nitrogen Hardening 


Some Experiments on the Influ 
ence of Silicon, Phosphorus, and 
Manganese on Nitrogen-Hardening 
Cast Iron, by J. E. Hurst, Foundry 
Trade Journal, London, England, 
April 29, 1937. 

The author carried on experi- 
mental work on several different 
series of nitriding cast irons to de- 
termine the effect of silicon, phos- 
phorus and manganese. In the sili- 
con experiments one set had a low 
carbon content of 1.75 per cent, and 
chromium contents of 1.75 per cent, 
2.25 per cent and 2.75 per cent. The 
other had a total carbon content of 
2.25 per cent with similar ehromium 
contents, and the silicon in both 
varied from 2 to 5 per cent. In the 
phosphorus and manganese experi 
ments the composition of iron used 
was that of the standard alloy used 
for nitrogen hardening containing 
about 2.50 to 2.60 per cent total car 
bon, 2.45 to 2.70 per cent silicon, 1..50 
to 1.55 per cent chromium, and 1.55 
to 1.40 per cent aluminum. In one 
the phosphorus varied from 0.10 
to 1.36 per cent, and in the other 
the manganese varied from 0.60 to 
2.11 per cent. 

Results obtained led to conclu- 
sions that variation in silicon con 
tent has no effect on degree of sur- 
face hardening, but does appear to 
effect depth of penetration; the 
higher the silicon the lower the 
depth. Effect of chromium is in the 
direction of insuring greater depth 
of penetration rather than affecting 
degree of surface hardening. Phos- 
phorus in excess of 0.20 per cent re- 
duces surface hardening but does 
not alter depth of penetration. Man 
ganese appears to be without effect 
on either hardness or depth of pene 
tration. 

In the case of the silicon experi- 
ments hardening temperatures of 
500, 550 and 600 degrees Cent. were 
studied, and it was found that the 
highest and most uniform hardness 
results were obtained at 550 degrees 
Cent., and that depth of penetration 
increased with increase in tempera 
ture. Magnitude of growth increased 
likewise with increase of hardening 
temperature, and the growth seems 
to be independent of the depth of 
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penetration, and also unaffected by 
silicon and chromium contents. 
Growth at 600 degrees Cent. wus of 
a visibly substantial order accom- 
panied by swelling and cracking at 
corners and specimens. 
Case obtained at that temperature 
was extremely brittle and friable. 


edges of 


y * 
Wear Resistance 

Wear Resisting Cast Irons (Les 
Moulages en Fonte Resistant a 
l’Usure), by Tony Boissaux, La 
Fonte, bulletin of the French bu- 
reau of foundry research, Paris, 
September-December, 1936. 

A brief description is given of 
ways in which castings can be sub 
jected to wear, and of laboratory 
apparatus for wear measurement. 
However, the only conclusive meth 
od of determining resistance to 
wear is under service conditions, o1 
in apparatus constructed to simu- 
late those conditions. Factors that 
influence cast iron from the stand 
point of wear resistance are: Chem 
ical composition, hardness, struc 
ture, homogeneity, ductility, load 
and relative speed of the surfaces 
under friction, and length of travel, 
nature of lubricant, and the degree 
of polish on the surfaces under fric 
tion. 

The author then describes various 
types of cast iron based on the struc 
ture, and methods of changing it by 
nitriding, heat treatment, etc. He 
arrives at the following conclusions: 
Irons with a high carbon content 
should be chosen for castings which 
must have a high degree of hard 
ness. Irons with a relatively small 
proportion of carbon should be util 
ized for castings which must have 
good mechanical characteristics as 
well as hardness. Special alloy irons 
combine the properties of both high- 
carbon irons from the viewpoint of 
hardness, and low-carbon irons from 
the viewpoint of machinability. Irons 
with a cementite-martensite struc 
ture tend to replace other irons for 
the manufacture of wear resisting 
castings. Interesting applications 
for those irons are: Sheet rolls, fin 
ishing rolls, cold rolls for strip, 
crushers, parts of conveyors used in 
transporting abrasive materials, etc. 


Cites Progress 


Vetallurgical Evolution in Found 
ry Practice (L’ Evolution Metallur 
gique de la Fonderie), by Prof. A 
Portevin. La Fonderie Belge, Liege, 
Belgium, October, 1936 


The author reviews his subject 
from composition of the metal and 
of the mixture charged into the ful 
nace; conditions under which the 
metal is melted; conditions under 
which the metal is poured and solid 
ifies; heat-treatment; control during 
manufacture and checking of the 
finished product. 

(1) The composition of the mix 
ture must be known as precisely as 
possible by chemical analysis ex 
tending to the detection and meas 
urement of impurities. All well 
equipped foundries have their own 
laboratories and standard methods 
of analysis have been developed. Ad 
ditions of various metals and alloys 
are now being made under control, 
and mention is made of the great 
strides that have been effected, pat 
ticularly in America, in manufactur 
ing alloy steel castings 

Various means, physical as well as 
chemical, also have been devised to 
eliminate certain elements that play 
a detrimental part in the melting 
process. Various fluxes also have 
been developed which neutralize the 
effects of certain detrimental ele 
ments. 

(2) The conditions under which 
metals are melted are considered 
from the temperature to be reached 
and the degree of precision obtain 
able in reaching it; the rate of melt 
ing; the chemical alterations during 
melting due to the atmosphere, the 
fuel and the contact with the fur 
nace linings; the pressure of solidi 
fication; the obtaining of an homo 
geneous mixture. 

Among recent developments are 
the method of melting in vacuo; o1 
in an atmosphere of rare gases; the 
correct analysis for furnace linings, 
the coating of elements of addition 
and the control of the size of the 
pieces or grains of such elements; 
the methods of agitating the bath; 
also centrifugal casting methods 

(3) Factors governing pouring 
and solidification are very impo) 
tant. A table summarizes such fac 
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tors and another one lists various 
other foundry properties, defects 
and factors. The aim generally is to 
obtain a fine and compact structure. 
Agitation of the bath during solidifi- 
cation, and the _ introduction of 
“germs” in the form of solid pieces 
of metal of chosen size, are resorted 
to. Control of the rate of cooling can 
also be effected. 

To avoid certain defects, molding 
sand must be controlled, and great 
steps have been made in that direc- 
tion. Experiments have also been 
made in casting under pressure to 
avoid the defects arising from the 
liberation of included gases. 

(4) Great strides have been made 
in the development of the heat-treat- 
ment of iron castings. Considerable 


experience has been acquired from 
the technique used in steel-casting. 
Light alloy castings also are sub- 
jected to heat-treatment. Progress 
has also been made in the heat-treat- 
ment of malleable iron by increas- 
ing its strength and reducing the 
time during which the castings are 
treated. 

(5) The various methods of con- 
trol and analysis of materials, con- 
trol in the course of manufacturing 
and control of the finished products 
have been considerably improved in 
recent years, and the various ways 
of organizing research work by 
means of laboratories, technical in- 
stitutions and technical publications 
have been greatly developed in the 
foundry industry. 


Interesting Program Arranged for 


Regional Meeting at Rolla 


INAL plans are being com- 

pleted for the regional foundry 

conference arranged under the 
joint auspices of the Missouri 
School of Mines and Metallurgy, 
the American Foundrymen’s asso 
ciation, and the St. Louis District 
Chapter of the A. F. A. which will 
be held at Rolla, Mo., on Friday and 
Saturday, Oct. 8 and 9. Advanced 
interest displayed by foundrymen 
throughout the Mississippi valley, 
particularly in the states immedi- 
ately surrounding Missouri augurs 
an unusually large attendance. An 
excellent) program has been ar 
ranged, and the various subjects to 
be covered by the speakers is shown 
in the accompanying tentative pro 
gram. 


Trips Are Planned 


A number of “points of interest” 
trips have been planned in conjunc 
tion with the conference. These in 
clude the old natural rock blast 
furnace, the first in that section of 
the country, and a visit to Ft. Wy 
man, Which was used by the Con 
federate troops during the Civil 
war. After the close of the confer 
ence on Saturday afternoon, those 
interested may play golf. Rolla, Mo. 
is about 120 miles southwest of St. 
Louis, and is easily accessible either 
by the Frisco railroad or via high- 
way 66. 

Registration will be held Friday 
morning, Oct. 8 at 9 o’clock. Those 
in charge of arrangements include 
Louis Desparois, Pickands-Mather 
Co., 1010 Pine street, St. Louis, and 
John W. Kelin, Federated Metals 
division, American Smelting & Re- 
fining Co., 4041 Park avenue, St. 
Louis. Mr. Kelin also is secretary 
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of the St. Louis chapter. The ten- 
tative program is as follows: 


Friday, Oct. 8 


8:00 a. m,. to 10:00 a. m 
(at school) 

10:00 a. m. to 12:00 noon—Sands 
Chairman—T. C. Hamlin, U. S. Ra- 
diator Corp Edwardsville, Ill 
“Sand Control Program in the Foun 

dry,” by H. W. Dietert, Harry W 


Registration 


Dietert Co., Detroit 
“Sand Reclamation, Sand Condition- 
ing and Sand Control,” by L B 


Knight Jr., National Engineering 
Co., Chicago 
“Sources of Molding Sand for Foun- 
dries in Missouri,” by Dr H A 
Buehler, Missouri School of Mines 
‘Relation Between Molding Sands 
and Casting Defects,” by C. F. Bunt 
ing Southern Malleable Iron Co., East 
St. Louis, Il 
10:00 a. m. to 12:00 noon—Refractories 
Chairman—George W. Mitsch, Ameri- 
ean Car & Foundry Cw... St. Louis 
“Lining of Reservoirs and Ladles Suit- 
able for Soda-Ash Treatment,”” by 
J. J. Offutt, A. P. Green Fire Brick 
Co., Mexico, Mo 
Bonds and Grouts,” by L. C. Hewitt 
Laclede-Christy Clay Products Co 
St. Louis 
“Linings for Annealing Ovens and 
Nonferrous Metal Furnaces,” by 
George D. Cobough, Harbison-Walk 
er Refractories Co., St. Louis 
Cupola Linings,” by James Crawford 
Walsh Refractories Co., St. Louis 


12:45 p. m Luncheon at Long hotel 
Presiding—G. S. Haley, Century Foun- 
dry Co., St. Louis, and chairman 
St. Louis district chapter 
Address of Welcome by the director 
of the Missouri School of Mines 
2:30 p. m. to 4:30 p. m Metallography 
Chairman—Charles Y. Clayton, Mis- 
souri School of Mines 
“Metallography of Cast Irons,” by S 
R B Cooke, Missouri School of 
Mines and Metallurgy, S. C. Mas- 
Sari, Association of Manufacturers 
of Chilled Car Wheels, Chicago, and 
B. A. Yates, MceQuay-Norris Mfg. Co., 
St. Louis 


“Micro-structure in Cast Iron,” by 
J. J. Picco 
2:30 p. m. to 4:30 p. m Nonferrous di- 
vision 


Chairman—F. T. O'Hare, Central Brass 
& Aluminum Foundry Co., St. Louis 

“Nonferrous Metals and Allovs,” by 
A. Fritschle, Federated Metals divi- 
sion, American Smelting & Refining 
Co., St. Louis. 

“Insulation, Operation and Mainte- 
nance of Nonferrous Metal Fur- 





naces,” by P. J. Myall, Fisher Fur- 


nace Co., Chicago. 
“Use of Plastic Bronzes in Modern 
Bearing Applications,” by Claude C 


Morgan, Bronzoid Corp., Dallas 
Texas. 
7:00 p. m Dinner at Pierce Pennant 


dining room 

Presiding——George W. Mitsch 

Speaker—-Hyman Bornstein, Deere & 
Co., Moline, Ill. and president, 
American Foundrymen’'s association 

Entertainment—Arranged by C R 
Culling Carondelet Foundry Co., St 
Louis. 


Saturday, Oct. 9 


9:30 a. m. to 11:30 a. m Gray Irons 
and Alloys. 

Chairman—Hyman Bornstein, Deere & 
Co., Moline, Ill. 

‘Requirements of a Good Base Iron 
for Alloying,” by David B. Reeder, 
Electro Metallurgical Sales Corp.., 
Chicago. 

“Changes in Cupola Technique te- 
quired to Meet Special Melting Re- 
quirements,” by V. A. Crosby, Cli- 
max Molybdenum Corp., Detroit. 

“Some Practical Applications of Al- 
loys in Gray Iron,” by Carl Morken, 
Carondelet Foundry Co., St. Louis. 

9:30 a. m. to 11:30 a, m.—Steel Foundry 

Chairman—Lee Everett, Key Co., East 
St. Louis, Il. 

“Review of Current Open Hearth Prac- 
tices,” by John W. Porter, American 
Steel Foundries, Granite City, Il. 

“Electric Furnace in Steel Casting 
Industry,” by L. F. Bartholic, St 
Louis Steel Casting Co., St. Louis 

“Some Factors in Alloying of Steel 
Castings,” by T. N. Armstrong, In- 
ternational Nickel Co.,. New York 

“Importance of Maintenance to Foun- 
dry Operations,” by Carter Bliss, 
Scullin Steel Co., St. Louis 


Afternoon—Open to individual wishes 
A “points of interest” tour probably 
will be arranged The A. P. Green 
Fire Brick Co. has extended a plant 
visitation invitation Other items of 
interest will be offered 


Book Review 


Materials Handbook, by George S. 
Brady, fabrikoid, 4 x 6% inches, 661 
pages, published by McGraw-Hill 
Book Co., New York, and supplied 
by THE Founpry, Cleveland, for 55, 
and in Europe by the Penton Pub 
lishing Co. Ltd., London. 

This is the third edition of this 
well known volume first published 
in 1929. Essentially, it is an encyclo 
pedic dictionary of various materials 
with which the purchasing agent, 
engineer, executive, and foreman 
comes in contact. Materials covered 
begin with abrasives and end with 
zirconium-ferrosilicon, arranged in 
alphabetical order. Pertinent facts 
about each are included so that the 
reader can obtain a fairly compre 
hensive idea of the material. While 
not intended as a_ metallurgical 
handbook, information on enginee} 
ing materials includes data on 
physical properties, and in some 
cases, compositions. Many patented 
and trademarked materials are 
given, and in the case where the 
product is limited to one source, the 
name of the maker is included. An 
appendix giving units of measure, 
conversion tables, ete., is incorpo 
rated, as is an index. 


M. D. Larkin Co., Dayton, O., has 
been appointed distributor for the 
General Refractories Co., Philadel- 
phia, in the Dayton area. 
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MILWAUKEE MOLDER® 


Complete Line... . All Types and Sizes 


Speed up your foundry operations with 





Milwaukee Molders. Make your selections 
from a wide range of models — JOLT 
SQUEEZERS — JOLT STRIPPERS — JOLT 
SQUEEZING STRIPPERS—POWER STRIP- 
PERS — JOLT ROLLOVER DRAWS — 
CORE GRINDERS. Every machine is a fast, 
high-production unit, enabling you to produce 
quality castings at low cost. 





CORE GRINDER 


Adaptable to a wide range of cores. Precision-built 
to insure maximum grinding accuracy at minimum cost. 





POWER STRIPPER 


Pattern and rails rest solid when mold is rammed, 
thereby parting line is always maintained. Draws 
most intricate pattern regardless of load. No 
maintenance. 


BRIQUETTING PRESS 


Salvage Cast lron Borings with a Milwaukee Briquet- 
ting Press. It converts borings into 4°° briquettes 
which can be handled and charged as machinery 
scrap ata low melting loss. All operations on the 
press are automatic, and the conversion cost is unus- 





ually low. 
UN Our engineers will be very glad to help solve your molding problems 
y ~\ . 
fa a Without any obligation on your part, write us today giving us full data 
«(A »)) on your requirements. 


MILWAUKEE FOUNDRY EQUIPMENT CO. 


3238 WEST PIERCE STREET © Cabie Address “‘MILMOLDCO” » MILWAUKEE, WISCONSIN 





A 2087-1P (937) 
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©)» rim 
F RED DANENFELSER, 39, found- 

ry superintendent, Rock Island, 
Ill., plant, International Harvester 
Co., died Aug. 5. He was first em- 
ployed by International Harvester 
in 1919 at the company’s tractor 
works in Chicago. In 1927 he went 
to the Richmond, Ind., plant, return 
ing to Chicago in 1929. Since 1930 
he had been located at Rock Island, 
serving as superintendent for the 
past five years. 

+ ° ° 

John S. Walston, 81, retired super 
intendent of the Louisville Tin & 
Stove Co., Louisville, Ky., died 
Aug. 4. 

° ° . 

Adelbert G. Clark, for 27 years 
purchasing agent of the Shepard 
Niles Crane & Hoist Corp., Mon 
tour Falls, N. Y., died Aug. 6 after 
a brief illness. 

a7 * . 

James V. Watson, 70, former pres 
ident, United Supply & Mfg. Co., 
Chicago, died in that city Aug. 5. 
He retired in 1934 after holding the 
presidency since 1902. Mr. Watson 
also had been treasurer, Chicago 
Car Wheel Co., Griffin Wheel Co. 
and Ajax Forge Co. of Chicago. 

* J ° 

James S. Mattimore, 62, vice presi 
dent of the Walworth Co., New 
York, manufacturers of pipe fittings 
and valves, died in Brooklyn, N. Y. 
Aug. 12. Besides being a director of 
the Valve and Fittings institute, Mr. 
Mattimore was treasurer of the 
Manufacturers’ Standardization so- 
ciety. 

* ° J 

John S. Newberry, 71, member of a 
pioneer Michigan family and long 
active in business and industry in the 
Detroit district, died at his summet1 
home in Watch Hill, R. L., Aug. 23. 
After completing his college educa 
tion, Mr. Newberry became assistant 
manager of the Detroit Steel & 
Spring Co., later becoming president 
of the Detroit Steel Casting Co. 

. ¢ ¢ 

Albert Wenzel, developer of pis- 
ton rings for internal combustion 
motors, died at his home in West 
Orange, N. J. on Aug. 12. In 1903 
Mr. Wenzel organized the Ameri 
can Hammered Piston Ring Co. of 
Newark, which he sold in 1907, and 
later became president of the U. S. 
Hammered Piston Ring Co. of Ster 
ling, N. J. He held patents on pis 
ton rings used widely by manufac 
turers of airplane motors. 

. * . 

Edwin C. Washburn, 67, general 
manager of the Washburn Steel 
Casting & Coupler Co., Minneapolis, 
which was founded by his father, 
died Aug. 10 at his home in Engle- 
wood, N. J. He had been assistant 
to the president of the Baltimore & 
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Ohio railroad since 1911. Mr. Wash- 
burn invented several railroad de- 
vices, principal among them being 
the Washburn coupler, an automatic 
car coupler device. 
* ° a7 

Henry Flockhart, 71, retired 
foundryman of Newark, N. J., died 
at his home recently. Mr. Flockhart 
was born in Scotland and came to 
this country 50 years ago. He en- 
tered the foundry business and for 
a number of years was superin- 
tendent of the Flockhart Foundry, 
operated by his brother. The plant 
became the Morrison-Flockhart 





fron Pavement 


‘AST iron paving is to re- 

A ceive a good test in De- 
troit. Originally it was _ pro- 
posed to lay blocks made by 
the Interlake Iron Corp. at its 
Toledo Furnace Co. division on 
Shelby street, between Wood- 
bridge street and West Jeffer- 
son avenue. But Commissioner 
L. G. Lenhardt, of the depart- 
ment of public works, consid- 
ered this area unsatisfactory 
for a conclusive test because of 
the light traffic. So, streets in 
the vicinity of the eastern 
market, where there is plenty 
of traffic, will be used. 











Foundry in 1921 when he acquired 
part ownership. Mr. Flockhart re- 
tired in 1930. 

° . o 

Clifford A. Owens, 54, president 
of seven industrial concerns produc- 
ing excavating machinery and trac- 
tors, died recently at his home in 
Marion, O. Mr. Owens was head of 
the Osgood Co., the Commercial 
Steel Castings Co., Alloy Cast Steel 
Co., General Excavator Co., the 
Hercules Co., Engineering Equip- 
ment Co. and Power Mfg. Co. He 
served on the National Code Au- 
thority for Shovel, Dragline and 
Crane industries during the exist- 
ence of the NRA. 

* * 

William J. Burkert, 54, secretary 
treasurer of the Trenton Brass & 
Machine Co., Trenton, N. J., died 
recently at his home after a long 
illness. Mr. Burkert was connected 
with the Trenton Brass & Machine 
Co. for more than 25 years and was 
identified with local industrial cir- 
cles, having served as secretary of 
the membership committee of the 
Trenton chamber of commerce and 
as a member of its board of di 
rectors. 

J . . 

Charles H. Hodges, 77, chairman 
of the board, Detroit Lubricator Co., 
Detroit, and one of the organizers 





of the American Radiator Co., died 
Aug. 8 in Boston. In 1892, when the 
Detroit Radiator Co. merged with 
other companies to form the Ameri- 
can Radiator Co., Mr. Hodges be- 
came treasurer and member of the 
executive committee of the new or- 
ganization, and in 1906 was named 
vice president. A year later he be- 
came president of the Detroit Lubri 
cator Co., and since 1926 had been 
acting as chairman. 
* J 

Oliver W. Loomis, 65, former vice 
president of the National Malleable 
& Steel Castings Co., Cleveland, and 
a director of that company for the 
past 13 years, died in Ludington, 
Mich., Aug. 19, while vacationing 
with his son. Mr. Loomis joined the 
National Malleable & Steel Castings 
Co. in 1891 and served in various 
capacities until 1919 when he was 
appointed sales manager. Five years 
later he became a director and the 
next year was made vice president. 
He was first vice president from 
1933 until his retirement in 1936. 

+ . + 

Ralph A. Young, 62, chief metal 
lurgist, Marion Steam Shovel Co., 
Marion, O., died July 31 at his home 
in Marion. Mr. Young attended 
Heidelberg college and Ohio State 
university, graduating from. the 
latter institution in 1899 and later 
taking post graduate work there. 
He joined the Marion Steam Shovel 
Co. in January, 1904, after having 
been associated for several years 
previously with the Buckeye Steel 
Casting Co., and prior to that with 
the Columbus Iron & Steel Co., both 
of Columbus, ©. During his 33% 
years of service with the Marion 
company, he installed a chemical 
laboratory for that concern. Mr. 
Young, besides being an authorized 
professional engineer in metallurgy, 
was a member of the American In 
stitute of Mining and Metallurgical 
Engineers and the American So 
ciety for Metals. 


Covers Molybdenum 


In Gray Iron 


Climax-Molybdenum Co., 500 Fifth 
avenue, New York, has published 
the first four sections of an inter 
esting and valuable book entitled 
“Molybdenum in Cast Iron.” The 
first three sections cover the metal 
lurgy and production of molyb 
denum irons. 

Section 1 deals with a general 
discussion of the subject. The second 
section is devoted to alloy irons, the 
third to alloy combinations, and the 
fourth to applications of gray iron 
alloyed with molybdenum. Othe! 
sections on malleable and white iron 
will be presented later. 

The sections are presented in 
loose leaf form so that others may 
be added as they are available. 
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Fig. 5—Looking along the molding line 
left and conveyor on the 


Maintains 
Close 
Control 


(Continued from page 26) 


diameter stem, and which ordinarily 
tend to burn on the stem before the 
body is baked. The oven occupies a 
floor space 12 x 15 feet, and is 73 
feet in overall height of which 11 
feet is below the floor level. Cores 
are carried on shelves 36 inches 
wide and 8 feet 4 inches long. The 
shelves spaced 24 inches apart are 
mounted two to a carrier. The car- 
riers on 66-inch centers are support- 
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Fig. 7—All castings 
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ed by continuous chains on each 
side which ride on two 120-inch pitch 
diameter sprockets in the head 
shaft. 

The total number of carriers is 
26, and each shelf will accommodate 
32 differential housing cores. Cycle 
is divided in the oven into a 3-houl 
bake and a 1-hour cool. A baffle di 
vides the oven into two separate sec 
tions to accommodate those periods 
In addition to the baffle, a prope 
static balance is maintained in the 
oven to insure that no cooling air is 
drawn into the baking section. A 
diagrammatic sketch of the oven is 
shown in Fig. 6. 


No Radiant Heat Enters 


The oven heater, gas-fired and of 
the recirculating type, is located ap 
proximately at the top of the cool 
ing section, and is a semi-external 
type arranged so that no radiant 
heat enters directly into the oven 
The heating gases are carried down 
to a series of ports beginning about 
4-feet above the loading station, and 
extending up about 30 feet. By that 
arrangement, the gases _ travel 
parallel to the core movement. Heat 
is obtained from two inspirating 
type burners, and control of the 
burners is through a full floating 
valve which is actuated by a poten 
tiometer controller. The thermo 
couple operating the potentiometer 
is located slightly above the intake 
to the combustion chamber. 

As a further protec 
tion to insure that the 





nt of it uy O Heating Plenum hot gases entering the 

+A bn’ Chamber = oven are never higher 

ay ae | ' tected | than desired for pro 
Load) TT Load |} |Unloag - —— - per operations, a ther 
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Fig. 6 Schematic sketch indicating travel of various turndown valve. Tem 


heating and cooling currents 
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perature of the oven 


turned out in the foundry are subjected 


press-straightening operation 


is maintained at 
within plus or minus 2 
Cooling occupies 1 hour, and the 
section of the oven devoted to that 
phase is cooled by drawing air up 
through the downtake shaft by an 
exhaust fan which discharges into 
the atmosphere. 

A series of baffles forces the cool 
ing air to travel around the 
and in addition the cooling air can 
be passed across the trays during 
the last 20 feet of travel. The lat 
ter is used only in summer or during 
heavy loading when additional cool 
ing is required. Chain travel is inter 
mittent, and is controlled by a limit 
switch actuated by the trays and a 
repeating electrical timer which can 
be adjusted for any cycle that is de 
sired. 

Intermittent chain travel permits 
the core shelves or trays to be sta 
tionary and level during the loading 
period. The trays are quiescent for 
a period of 5 minutes and 45 seconds 
during the present 4-hour cycle, and 
15 seconds is required for one shelf 
to move up and another to locate in 
position for loading. A heating and 
cooling curve taken in the oven is 
shown in Fig. 8. 

As may be observed from Fig. 1, 
cores are made on 4 rollover core 


100 degrees Fahr 


degrees 


cores, 








Fig. 8—Time-temperature curve showing 


conditions in oven and cores 
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machines located at the corners of 
the uptake shaft. Two machines 
are in the front and two in the back 
so that the trays are loaded on each 
side. Travel of the chain is ar- 
ranged so that the trays are in the 
best loading position. Each core 
maker fills one-quarter of a tray and 


produces approximately 80 cores pel 
hour. Cores unloaded at the back on 
the downtake side, are inspected and 
sent directly to the foundry. Driers 
are left on the trays and carried 
around to the coremakers. Produc 
tion of baked cores averages about 
320 per hour. 


Technical Foundry Conference 


To Be Held at Columbus 


PONSORED by the American 

Foundrymen’s§ association § in 

co-operation with Battelle Me 
morial institute, a conference de 
voted entirely to technical subjects 
will be held at the institute labora 
tories, Columbus, O., Septembe1 
30 and October 1. While differing in 
some measure from previous joint 
conferences of the association ar 
ranged with technical schools, local 
chapters of its own and other en 
gineering and educational societies, 
the program, which is nearing com 
pletion, will be directed along found 
ry metallurgical lines. Metallurgists 
and educators versed in the technical 
phases of foundry production will 
deliver papers under the three main 
headings of steel, nonferrous and 
gray cast iron. Attendance and par 
ticipation of the foremost authori 
ties gives opportunity for a_prac- 
tical short course in these subjects 
to all interested. 

Meetings of various A. F. A. com 
mittees are being scheduled for 
Thursday morning, and the formal 
program will be held Thursday af 
ternoon and Friday. As an added at 
traction to those contemplating at- 
tendance at the conference, tickets 
may be reserved for the Ohio State 
Purdue game to be held in the Ohio 
State university stadium Saturday, 
October 2. 

A dinner with short addresses will 
be held Friday evening at one of 
the downtown hotels, the noon 
luncheon that day being staged at 
the institute. A special inspection 
tour of the numerous research lab- 
oratories of the institute will be 
made Saturday morning. Dr. C. H. 
Lorig and C. E. Sims of the insti 
tute are in charge of the general 
local arrangements for the confer 
ence. 

For those remaining Saturday 
afternoon, tickets should be reserved 
as soon as possible through Dr. 
Cc. H. Lorig, Battelle Memorial in 
stitute, Columbus, Ohio. While Co 
lumbus has many hotels, those 
planning to attend are urged to 
make reservations as soon as pos 
sible. Hotels include the Deschler 
Wallick, The Neil House, Seneca, 
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Virginia, Fort Hayes and the Chit 
tenden. 

The tentative program is as fol 
lows: 


Section A Steel Castings 
Presiding, E W. Campion, 
Floyd Co., Columbus, Ohio 
(1) Effects of Alloys on Cast Steels 
Discussion leader Walter Crafts, 
Union Carbide & Carbon Co., 
Niagara Falls, N. Y 

(2) Effects of Aluminum on Physical 
Properties of Steel Castings. Dis- 
cussion leader—C. E. Sims, Bat- 
telle Memorial institute, Colum- 
bus, Ohio 


Bonney 


Section B-—Nonferrous Castings 
Presiding, Dr. H W. Gillett, Battelle 
Memorial institute, Columbus 
(1) Effects of Chromium in Copper 
Base Alloys Discussion leader 
Dr. Bruce Gonzer, Battelle Me- 
morial institute, Columbus, Ohio 
(2) Melting methods in the Nonfer- 
rous Casting Industry. Discus- 
sion leader—Harry M. St. John, 
Detroit Lubricator Co., Detroit, 
Mich 
Section Cc Relation of 
Properties of Cast Iron 
(1) Cupola Cast Irons 


structure to 


Discussion 


leader—John W. Bolton, Lunken- 
heimer Co., Cincinnati, Ohio, 
(2) Electric Furnace Irons Discus- 


sion leader Richard Schneide- 
wind, University of Michigan, Ann 
Arbor, Mirch 

(5) Fundamental Structures of Gras 
Cast Iron. Wiscussion leader 
Alfred Bovles, Battelle Memorial 
institute, Columbus, Ohio, 


Publishes Bulletin 


American Foundrymen’s associa 
tion, Chicago has published in pam 
phlet form, papers and discussions 
presented at the Milwaukee conven 
tion on housekeeping and 
safety in foundries, and industrial 
codes and_ occupational 
legislation. The bulletin, which con 
tains 61 pages, includes’ seven 
papers and two transcripts of ses 
sions proceedings. Copies of the 
bulletin may be obtained from the 
association for $1.50. Price to mem 


good 


disease 


bers is 75 cents. 


Book Review 


A. S. T. M. Methods of Chemical 
Analyses of Metals, 250 pages, pub 
lished by the American Society fo1 
Testing Materials, 260 South Broad 
street, Philadelphia, and supplied by 
THE Founpbry, Cleveland, for $2.50 
in cloth binding, $2.00 in heavy 





paper cover, and in Europe by the 
Penton Publishing Co. Ltd., London. 


For the first time the A. S. T. M. 
has issued a publication giving un- 
der one cover all of its methods of 
chemical analyses of the ferrous and 
nonferrous metals. These include 
four methods of analyzing ferrous 
metals, 12 for nonferrous metals 
and alloys and three methods of 
quantitative spectrochemical analy. 
sis of nonferrous metals. Included 
in the volume are the amplified and 
modernized methods of chemical 
analysis of steel, cast iron, open- 
hearth iron and wrought iron. These 
new methods provide an up-to-date 
treatise on the determination of im- 
portant elements. 

Methods for sampling and analy- 
several ferroalloys are in- 
cluded. The section on nonferrous 
metals embraces methods for the 
analysis of bearing metals, brass 
and bronze, aluminum alloys, pig 
lead, slab zinc, nickel, electrical-re 
sistance alloys and silver solders. 


sis of 


Arrange Conference 


For lowa 


Preparations are under way for 
the second annual Iowa conference 
to be held at Iowa City, Oct. 29 
and 30. The conference is sponsored 
jointly by the Quad-City Chapter of 
the American Foundrymen’s asso- 
ciation, and the engineering college, 
State University of Iowa, with the 
co-operation of the Northern Iowa 
Foundrymen’s association. Details 
of the tentative program will be an 
nounced later, but present plans in 
clude talks and discussions on sand 
control, testing and analysis of cast 
iron, cupola practice, alloy cast iron 
and nonferrous metals. 

The Quad-City chapter commit- 
tee, co-operating with the university 
staff in developing the program, in- 
cludes: Chairman, T. J. Frank, 
Frank Foundries Inc., Davenport, 
Iowa, and Horace Deane and E. A. 
Gullberg, Deere & Co., Moline, Il. 


Creep Information 


The British Nonferrous Metals 
Research association, London, Eng- 
land, has published a 19 page bul- 
letin, entitled, “Creep of Nonferrous 
Metals and Alloys,” by W. A. Baker, 
which reviews the _ published in- 
formation on that subject. Data pre- 
sented have been selected critically, 
and include information on copper 
and copper alloys, nickel alloys, alu 
minum and aluminum alloys, and 
lead. The numerical values are ar 
ranged in tabular form with com- 
positions of materials, and a bibliog 
raphy of literature on which the 
data are based. The bulletin also 
includes an index. 
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Free Wheeling RIDDLE 


FASTER THAN EVER UNEQUALED IN 


VIBRATION ICAPACITY PER HOUR 
























EASY TO HANDLE (lan be carried 
from pomt to pout by one man and 
hooked up any where 





OULICKLY DUMPEDD EFasily tilted 
and dumped without being unhooked 
overall height only 2845 inches 














NEW rye SIEVES Mounted in 


ITS USEFULNESS HAS NO LIMIT sicwr sifting arcu: Extra sieves 215 
WHEREVER SANDS ARE HANDLED 


A Universal Portable Riddle YOUR plant needs. Amazingly fast-—amazingly | 
efficient-—quickly pays for itself in any foundry. Unique ‘Free Wheeling” principle , 


eliminates excessive bearing wear, insures smooth free operation and much faster ba 
action. One man actually can handle it easily weighs only 70 Ibs. Hooks up MeN 
anywhere, quickly tilted and dumped in place verall height only 28!» inches. ~oa ay} / 


" 
Exclusive Double-8 vibration movement throws-chops-riddles; breaks up sand a at tr N\ \ 
+ A 

lumps as it sieves. All mechanism completely dustproof. No special equipment Ww" ho vr VY 
needed—just plug into any electric outlet. Operating cost ridiculously low. ,-eS-LLY 

New Exclusive Features! All-steel split-ring bottom, clamps sieves quickly e 
in place. All sieves now mounted in steel ferrule—no jagged edges, sieves instantly 
interchangeable. No more breakable wooden rims, no storage problem, no waste nN 
space. All Riddles equipped with new rubber grip for guiding over work. —=J j, 


TEN DAYS 00 f.o.b. Chicago -l15 and 230 vole AC. single wae -— ~ 
FREE TRIAL $1 5 9° phase, 60 eyeles. DC motors $7.50 extra t- ~ ae. a a. c 








phase (| wire grounded cable) $10.00 extra. 


Foundry Supplies Mfg. Co. | 8s" 


2221 ORCHARD ST. CHICAGO, ILL. 
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Brass 


Shop 


Practice 


(Continued from page 27) 


just over the surface of the mold as 
the metal covers it. This tends to 
retard the burning effect of the hot 
metal on the sand itself. 

Moisture content in molding sand 
should be maintained at a definite 
standard to minimize blows from 
vaporization of the moisture. The 
American Foundrymen’s association 
bulletin, Testing and Grading 
Foundry Sands, 1931, gives a com- 
plete outline of the methods of test 
ing for determination of moisture 
content in molding sand, and rec 
ommendation on desired percentage 
of moisture and preferred venting 
capacity, or as it is generally known 

permeability. Data published in 
several bulletins by the American 
Foundrymen’'s association § relative 
to molding sand are valuable and 
should be in the hands of every 
foundryman. If the moisture content 
is maintained accurately at the de 
sired point, one definitely can as 
sure himself that his troubles are 
not caused by blows from the sand 
in one instance, if they are not 
caused by that same reason in an 
other instance where the same cast 
ings are poured in similar molds 
from the same or similar pots of 
metal. Therefore, the cause for de 
fectives may be looked for else 
where. 


Provide Proper Prints 


Prints for large cores should be 
well provided with substantial sup 
port to prevent any sagging of the 
print and consequent throwing the 
core out of position. The bottom 
board should be straight and of 
adequate strength to support the 
mold properly and prevent the sand 
from sagging under the weight of 
metal. Many a mold has produced 
defective castings through _ this 
cause. 

In some classes of castings, a fac 
ing sand is desirable to reproduce 
fine ornamentation or extra fine 
finish. A clean cut finish is desir 
able on ornamental castings or those 
with lettering on the face. Facing 
sands are made from a variety of 
mixtures. The best facing sands 
are those containing a minimum 
amount of combustible material and 
a minimum amount of moisture 01 
other material that will turn into 
gas when heated. A good grade of 
fine silica sand, fineness governed 
by the surface desired, mixed with 
a small amount of a wash made up 


of fire clay and water of a thin, 
creamy consistency, makes a very 
satisfactory facing sand. The 
amount of wash carefully is worked 
into the sand and thoroughly mixed. 
The amount of wash is the least 
possible amount that will bond the 
grade of sand sufficiently to with- 
stand the effect of metal washing 
over the mold. 

Other mixtures are made up of 
sand and molasses water, or sand 
and core oils similar to core sand 
mixtures. Sand in the facing mix- 
ture is much finer than that in 
cores and sometimes contains some 
molding sand. The molding sand 
should be as free as possible of any 
vegetable or animal matter liable 
to form gas when heated. In using 
such facing sand, a small quantity 
carefully is sifted over the face of 
the pattern and then backed up 
with molding sand from the heap 
and the molds rammed as_ usual. 
After the pattern is drawn the 
mold is subjected to some drying 
effect, preferably oven drying. If 
this is not available, a good skin 
drying may serve if the mold is 
poured immediately after skin dry- 
ing is completed and before the 
sand has a chance to reabsorb 
moisture from the surrounding at 
mosphere. It is desirable in skin 
drying practice to dry slowly and 
evenly. Rapid drying might cause 
the facing to crack and thus defeat 
the desired end of a high finish and 
ornamental surface on the castings. 

It is desirable to have ornamental 
surfaces in the drag side of the 
mold. If small gas bubbles should 
form, they will rise away from this 
ornamental surface to leave that 
surface clean and of good appear 
ance. Where ornamental surfaces 
are cast in light metals, aluminum 
or magnesium, sometimes it is pref 
erable to have the ornamental face 
up or in the cope side of the mold. 
It is advisable to have the mold in 
a sloping position so that the metal 
rises gradually along this orna- 
mental face and carries any gas 
bubbles ahead of it as the metal 
rises in the mold, thus producing 
a finer finish than where the face is 
down and consequently tends to 
burn into the sand. 

Usually for nonferrous castings, 
molds are rammed softer than they 
are for ferrous metals. Molds for 
the lighter metals, aluminum and 
magnesium, should be rammed even 
softer than for brass and bronze. 
There are two reasons for this, 
first, venting is better if the mold 
is rammed soft, and second, these 
metals are hot short. Any resistance 
on the part of the mold to their 
shrinkage may cause cracks to de 
velop in the casting. Cracks may 
not be seen but they result in de 
fective castings whether they are 
seen or not. 

Chaplets are not used any more 





than necessary in nonferrous mold- 
ing practice. The temperature at 
which these metals are poured does 
not melt the chaplets into perfect 
bond every time. Oxides formed on 
many nonferrous metals prevent the 
proper knitting of the chaplets with 
the inflowing metal. Therefore, it 
is better practice to find some other 
means to support the cores. Of 
course, there are occasions when 
chaplets must be used. They must 
be considered carefully with regard 
to thickness and general design. Pro 
vision must be made to supply am- 
ple amount of metal to properly 
bond them into the wall of the cast- 
ing. Frequently, a change in pat- 
tern design will obviate the use of 
chaplets. In many instances engi- 
neers who have designed the casting 
will be glad to make slight changes 
to insure sound castings. 


Mold Position Important 


After a good mold has been made 
and all the necessary precautions 
taken for proper entrance of the 
metal in a quiet, clean stream, the 
question of how the mold should 
stand on the floor also should be 
considered to insure quiet entrance 
and steady flow of metal rather 
than a sporadic spreading of the 
metal over the surface of the mold, 
with consequent need for reuniting 
the different streams as they again 
come together. Some molds should 
be cast on edge, some on the slope, 
to insure the steady upward flow 
of the metal. 

Size of the sprue through which 
metal enters the mold should be 
established most carefully to in 
sure sufficient amount of metal for 
filling the mold at the desired speed; 
but small enough to insure being 
kept full throughout the time of 
the entire pouring period so that no 
dross or air may be sucked down 
with the entering metal. This is 
important in the molding of non 
ferrous castings and too often neg- 
lected. Frequently it is the cause of 
surface and other types of defects 
that are blamed on other causes. 
Frequently, it is the cause of bub- 
bles usually blamed on hard ram- 
ming or hard cores. The sprue en- 
trance should be well reamed out 
so that pouring is simplified. There 
should be no break in the stream 
after it has started in its downward 
flow into the mold. A steady flow 
of metal should be maintained un 
til the mold is filled completely. 

Many types of skim gates are rec 
ommended by their sponsors. They 
may have merits in some instances, 
but certainly in the writer’s opinion 
their greatest merit is that they 
govern the flow of metal from the 
sprue to the mold. The metal is 
poured at a standard speed and the 
sprue is kept full all the time the 
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(Concluded from page 72) 
metal is passing through. Any good 
method which will establish the 
proper rate of pouring and enable 
the man pouring the mold to main- 
tain that rate for each and every 
mold poured and at the same time 
keep the sprue full so that no air 
or dross is sucked into the mold, 
will reduce the defective loss ma- 
terially and improve the appearance 
and quality of the castings. Some 
nonferrous castings need to be 
poured slowly as in the case with 


Conveyors 


UTTING flow into production 
is the goal of every manufac 
turing plant. Stated briefly, 
that means the co-ordination of all 
manufacturing into one smoothly 
functioning unit from start to finish 
without waste of time, effort or 
space. Modern conveying methods 
are the basis for this new trend and 
makes it both practical and highly 
desirable. 
The accompanying illustrations 
supplied through the courtesy of the 
Logan Co., Louisville, Ky., are from 


a foundry making electric motor 
castings and afford an excellent 
example of _ effectively applied 


flow, or straight-line production. 


Ball-bearing roller conveyor is 
employed with interesting varia- 
tions in the form of transfer cars, 
Y-section, and air-cylinder-operated 
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some of the other alloys. Any sprue 
system or method designed to gov- 
ern the rate of flow must change 
to conform with the proper prac- 
tice for the alloy to be poured. Yel- 
low brass must be poured strongly 
and the mold must be filled rapidly. 
A gating system must be provided 
to permit this and the sprues must 
be designed with that end in mind. 
Red brasses need not be poured as 


strongly. Aluminum bronze and 
manganese bronze should be poured 
quietly and steadily, rather than 


forcefully and with great 

Given good metal, properly melt 
ed, a good mold with good 
and the gates properly designed, 
the production of nonferrous 
ings becomes a simple matter and 
something that can be repeated over 
and over with little or no variation 
in the quality of the product. How- 
ever, the gating must be designed 
to insure uniform results for any 
given alloy. Gating, a large and im 
portant subject, will considered 
in a later discussion. 


speed 


cores 


cast- 


be 


Speed Foundry Work 


unit for elevating and lowering. 
Sequence of operations in the 
foundry from which the _ illustra 
tions are taken is as follows: Cope 


and drag molds are made up in two 
molding zones. The heavier castings 
are made up on an outer conveyol 
line shown at the upper left and 
the lighter ones in smaller flasks on 
the inner line. For the heaviei 
molds a transfer car, shown at the 
lower right, receives the completed 
drag on follow-board from a roll 
over-draw machine. The car, when 
moved over, transfers the mold onto 
the extreme left conveyor line 


From the molding stations shown 
at the lower left and right the two 
roller conveyor lines lead to the 
pouring zone depicted at the upper 
left where pouring ladles 
pended from overhead 


are 


SUuSs- 


Be- 


cranes 


Upper lett—Pouring zone showing 
earrying circular 
flasks with 
foreground. 


lines and rec- 
converging 
Upper 
eurve handling 
boards from shakeout to 
Shakeout housing at 

rurntable to 
with flask on fol 


board 


tangular 
section in 
right—Conveyor 
follow 
turntable. 

left. Center 


conveyor height 


raised 





low 











Lower left—At molding § station 
cope flask is lifted from right line 
and transferred to left rear where 
cope is prepared. Left foreground 
shows cope mold being lowered on 
drag mold. Lower right—Drag 
flask passes to transfer car to roll- 
machine in center 


ever molding 


yond the pouring zones as indicated 
at the upper left they converge into 
a single line just ahead of the shake 
out. The converging section is pro 
vided with a foot-operated brake to 
avoid possibility of flasks jamming 

At the shakeout, which is enclosed 
in a ventilated housing, as shown at 
the center and upper right, the mold 
is pushed off at right angles by an 


air cylinder and through air-oper- 
ated doors onto a bumping grate 
The follow-board remains on the 


and travels by gravity to 
the roller turntable. Turntable and 
follow-board are then raised by air 
cylinder to the same elevation as the 
empty flask return conveyor. 

After the sand has been shaken 
out of the flask, the sand is carried 
away on troughed belt for reprocess 
ing and the casting is lowered to an 


conveyol 





















ur 





apron conveyor (beneath the floor) 
which carries it, as it cools, to the 
cleaning room. The empty flask is 
picked up by an overhead hoist and 
deposited on the follow-board al- 
ready arrived on turntable. The 
turntable then is revolved to line 
up with the empty flask conveyor 
line, and flask returned to molding 
zone or storage. 

Flasks are pushed manually 
throughout. In the pouring areas 
the lines are level. Elsewhere they 
have a slight grade to make the 
pushing easier. Heavy loads are 
easily set into motion on ball-bear- 
ing rolls. 


Book Review 


A. S. T. M. Tentative Standards, 
1936, 1390 pages, published by the 
American Society for Testing Ma- 
terials, 260 South Broad street, 
Philadelphia, available to other than 
members of the society at $7.00 in 
paper binding or $8.00 in cloth, plus 
15 cents postage, through THE 
FouNpbry, Cleveland, and in Europe 
through Penton Publishing Co. Ltd., 
London. 

This book contains 264 tentative 
specifications, methods of testing, 
definitions of terms and recommend 
ed practices covering materials of 
engineering and the allied testing 
ueld. Of these, 47 relate to ferrous 
metals, 33 to nonferrous metals, 35 


apply to cementitious, ceramic, con- 
crete and masonry materials, 140 
cover miscellaneous materials such 
as paints, petroleum, insulation, tex- 
tiles, etc., while 9 are general testing 
methods applying to these mate 
rials. 

The term tentative applies to a 
proposed standard published for 1 
or more years with the view of elicit- 
ing criticism before it is formally 
adopted as standard by the society. 
Tentative standards represent the 
latest thought of the committees on 
the subjects covered. This volume is 
of particular value since full oppor 
tunity is provided during the period 
of promulgation, for consideration 
by all interested parties through 
publication as_ tentative before 
adoption as standard. 


Lathe Operation 


South Bend Lathe Works, 435 
East Madison street, South Bend, 
Ind., has published the 33rd edition 
of “How To Run a Lathe.” The book 
is intended primarily to assist the 
mechanic and machinist in the care 
and operation of back geared screw 
cutting precision lathes. The funda- 
mental operations of modern lathe 
practice are well illustrated and de- 
scribed. 

The book may be obtained from 
the company for 25 cents. 


Rooli Covered With Cast 


HE ROOF on this foundry, the 

Chattanooga, Tenn., plant of the 
United States Pipe & Foundry Co.., 
85,600 
feet of surface, is covered 
with cast iron plates. This 
type of roof covering de 


presenting square 


signed and manufactured 
by the company, is securely 
locked to the frame 
and yet free to expand and 
contract through tempera 
ture variations. Individual 
plates 24 x& 52 inches are 
laid on a purlin spacing of 
4 feet. The plates are 
flanged along the edges and 
have a hood down the cen 
ter. They are laid about 
l-inch apart along the pur- 
lins. Cast lugs hold them 
on the Joints are 
covered by semicircular cap 
plates locked to the purlins 
by cadmium plated fasten- 
ers. The entire installation 
includes over 10,000 plates 
and an equal number of cap 
plates. The 
of these 

weighs 


work 


slope. 


roof made up 
3.16-inch — thick 
only 108 
pounds per square foot. It 
is claimed that the roof is 
12 times as strong as the 


plates 








minimum specified in one of the 
codes under which the roof is ap 


proved. Tests taken at Columbia Uni- 





To Discuss Impact 


Testing Phases 


The first technical meeting under 
the auspices of the Joint Committee 
on Materials and Their Testing, a 
recently formed organization in 
England, will be held at the College 
of Technology, Manchester, on Fri- 
day, Oct. 29. Papers on notched bar 
impact testing to be presented at 
the meeting include the following: 

“The Physical Meaning of Impac* 
Tests,” by Prof. R. V. Southwell, 
University of Oxford; “Some As- 
pects of the Notched Bar Test,” by 
L. W. Schuster, British Engine 
Boiler & Electrical Insurance Co., 
Manchester; and “The Development 
and Present Position of Continental 
Research on the Notched Bar Im 
pact Test,” by Dr. Ing. Max Moser, 
Friedrich Krupp, Essen, Germany. 


Postpones Outing 


Annual outing and golf tourna 
ment of the Chicago chapter, Ameri 
can Foundrymen’s Association, has 
been postponed until Oct. 2. The 
party will be held at the Lincoln 
shire country club, Crete, Ill. The 
committee in charge is headed by 
J. H. Abbott, Hickman, Williams & 
Co., and W. C. Packard, National 
Engineering Co. 


fron Plates 


versity, New York, indicate this roof 
will support a load of 500 pounds 


pe square foot on 4-foot centers 

































Action That Means 
Lower Grinding Costs 





les action you want in the 
foundry cleaning room—wheels that 
will fairly ‘‘eat’’ off metal. And getting 
this simmers down to just one thing— 
fitting the wheel to the job. It means 
a wheel of Alundum, 15 Alundum or 
Crystolon abrasive; vitrified, resinoid or 
rubber bond; the correct grain size, 
grade and grain spacing. And you get 
that uniformity which is so necessary, 
as a result of CONTROLLED STRUC- 
TURE, a patented Norton development. 
To help you get the right wheels for 
your job make use of the Norton 
engineers who specialize on foundry 
grinding. 




















NORTON COMPANY, WORCESTER, MASS. 
New York Chicago Detroit Philadelphia Pittsburgh 
Hart ford Cleveland Hamilton, On: London Paris 

Wessling, Germany Corsico, Ital W-612 
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Making 
Good 


Cores 


(Continued from page 30) 
binder for cores is some form of 
core oil. In its simplest form, core 
oil is a raw linseed or similar drying 
oil which depends on the strength 
developed on baking in the presence 
of free oxygen. The oil in its orig- 
inal form is an unsaturated hydro- 
carbon with one or more unsatur- 
ated bonds to which the oxygen fur- 
nished is attached in baking. This 
results in an oxidized, fully satu- 
rated and staple material of high 
strength. All of the simple core oils 
listed in Table III are free flowing 
and give relatively low green 
strength. 

Drying rate of these oils is in 
versely proportional to the iodine 
number and the strength developed 
is roughly proportional to that 
value. Reference to the table will 
show, therefore, that of these oils 
linseed gives the highest strength 
and most rapid drying. 


Oil Strength Varies 


The baking properties of these oils 
vary with the iodine value. Linseed 
oil in a l-inch cross section core 
shows its best strength on baking 
at between 400 and 425 degrees 
Fahr. and reaches its maximum 
strength at from “™% to 1 hour and 
retains that strength on holding at 
those temperatures for 1 to 1's 
hours. Soya bean oil on a similar 
core requires from 1's to 2 hours 
to develop its maximum strength at 
a temperature up to 450 degrees 
Fahr., but retains its maximum 
strength at this temperature only 
for one-half the time that linseed 
oil would. Perilla oil bakes as rapid 








Length Side 
1 cm 0.3937 inches 


1 mm 0.0394 inches 
0.1 mm 
1.01 mm 
0.001 mm 1 micron 


0.1 micron 
0.01 micron 





Table 


1 unit mass 


Progressive Subdivision of a Cube 


1 cm. cube 


Number of cubes Total Surface 


l 93 in. 

1,000 9.3 in? 

1,000,000 93 in. 

1,000,000,000 930 in 
1,000,000,000,000 212 ft.? 
1,.000,000,000,000,000 2,118 ft.? 
1,000,000,000,000,000,000 21,274 ft.? 








ly and at slightly lower tempera- 
ture than linseed, but its strength 
drops abruptly if held at the baking 
temperature for any length of time. 
Recovered linseed requires slightly 
higher temperature than pure lin 
seed for baking and its strength re 
tention is about twice as critical as 
linseed. 


Core Oil Composition 


Perhaps in no field of the found- 
ry materials has there been more 
development and progress in re- 
cent years than in the evolution of 
core oils. Since the proportion of oil 
is dependent on the surface it is 
capable of covering, it was early 
found that dilution of the drying 
oils with kerosine allowed better 
oil ratios to be obtained; and, to pre 
vent draining of the oil to the bot 
tom of the core due to this thinner, 
rosin was added to increase the vis 
cosity of the oil. Practically all com 
mercial core oils today are mixtures 
of the base drying oil with varying 
proportions of thinner and rosin. 

In recent years a number of 
further developments in oil have 
been placed on the market for speci- 
fic purposes. Among these are emul 
sified core oils in which a water sus 
pension of the drying oil and some 
thinner such as acacia or rosin is 
used. These oils are said to give 
a maximum of green strength with 
a minimum of residue of bonding 
material and gas. Recently rubber, 
in form of either rubber latex or so 


lutions of rubber has been experi 
mented with, with some success. 

Bakelite type resin core binders 
are being used to a limited extent 
in special applications; and substi- 
tutes for natural drying oils are in 
common use, made of polymerized 
by-products of the petroleum in- 
dustry. Further, drying oils such as 
linseed are being used boiled, and in 
the presence of metallic oxides to 
accelerate their drying rates with 
their properties differing 
from the original material. 


success; 


Use Cereal with Oil 


The characteristic common to all 
straight sand and oil mixtures is a 
low green strength due to the lubri 
cating action of the oil on the sand 
particles; allowing a core assembly 
to sag. Strength of such mixtures 
ranges from one-tenth to less than 
one-half pound green compression 
The green strength can be material 
ly increased by the admixture of 
fine sand to the base sand used. 
That is the function of such sands 
as Providence and bank sands. 

Cereals are used in modern core 
mixtures to lend increased green 
strength and to increase the rate of 
core disintegration. For some types 
of work it is possible to obtain a 
lower core material cost using mix 
tures of cereal and oil than with 
straight oil. It is possible to make 
cores entirely of cereal but such 
cores have a high rate of water ab 


(Concluded on page 81) 





Characteristics 


Origin 
Grain Structure 


Shape 





Table I 
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Table Ill 


Physical Properties of Core Oils 











Fish Oil Recovered 
Oil Linseed Menhadden Poppy Seed Soya Bean Perilla Linseed 
Class Drying Semi-drying Semi-drying Semi-drying Semi-drying Drying 
Sp. Gr 0.923-0.928 0.923-0.933 0.924-0.926 0.924-0.927 0.925 0.932 
Iodine 175- 202 148- 185 128- 141 122- 134 163- 165 150 
Sap, pounds 188- 195 189- 193 193- 195 189- 194 189- 195 193 
Acid, pounds 1-3.5 5-8 2.5 0.3-1.8 2 109-110 
Unsap 0.4-1.2 0.6-1.4 0.43 1.3-1.5 5-10 
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terson, General Electric Co.; and 


dextrine, cornstarch, flour sweep- 2 2 . 
C. E. Hopping, Alhambra Foundry 


ings, molasses, and in this water 





‘ ‘ i * . 
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glutrine which is a by-product of . Committee chairmen appointed 
. on . . re: Charle tere liz -m Reo 
paper pulp manufacture. Table I\ . hapter Meets were: Charles Gregg, Reliance Reg 
gives a number of typical mixtures Niaiiisdididilianenal 3g hie ulator Corp., house and reception; 
with straight oil and various sands ee ae 5 . foun¢ rym n Earl Anderson, Enterprise Foundry 
. . . . g y _ > ¢ , » , Ly a) y ‘ 2 e 2° . , . . 
and with combinations of cereal typ- and guests attended the meeting ol Co., finance; M. S. Robb, Bethik 
ical of modern practice. a on a hapter of hem Steel Co., publicity; Albert G. 
' the American Foundrymen’s asso- Zim: nation: lickel C : 
In some branches of the in- ciation. held July 22 at the Clark ama, International Nickel ie 
dustry, particularly in dry sand mae i a Prana 2 “ome Pha gram, E. F. Gre en, Axelson Mfg 
work, on large castings exceedingly Reliance Regulator Co Alh mubre, a separate : n o—nage ly, 
high strengths are necessary to re- Calif ay oreceal . i ~¥es i Los Angeles Steel Casting Co., edu 
. . c ~ 4 cné i oO e chi Yr, . ° rile Pi. > 
sist thermal effects of the metal, iat i Ot Cues Beatie ” cation; J. H. Wilkins, Vernon Found 
. . Ss ‘a. 4s ° en, AXCIS | go. ' ‘ y a - o* 
and pitch frequenly is used as a core 2 ae - ac anaetiaieaiale ry Co., apprentice training; W. A 
. rm™.,: . . 0., Cnalr a 0 ? ec ve TS ) j ‘ ‘ “C ‘jo . 
binder. This always is used in con- pe : : men — P Ashman, Balfour-Guthrie Co., A. M 
nection with an auxiliary clay ae ae ee er the chapte! Barker, Independent Foundry & 
binder; the clay giving the actual ype ous al peagpinecirrit oo short Supply Co., and J. E. Hyatt, Grant 
° _ Tec aT 1. y » ‘ec m . ill 
strength and refractoriness and the to the regular ae une yen & Co., entertainment. 
pitch compensating for the con- met and appointed D. C. Murray, M. T. Davis, General Electric Co., 
traction of the clay on _ pouring. H. C. Donaldson Co., to act as trea Ontario, Calif. spoke on “High 
Such cores are exceedingly rigid and surer. Strength Cast Iron” and gave an 
have a tendency to be difficult to re- The following’ directors were interesting and comprehensive pre 
move; and, in metal having high elected to serve for two years: J. H. sentation of the history of cast iron, 
shrinkage, cause internal strains Wilkins, Vernon Foundry Co.; G. particularly the developments and 
and cracks in the casting. The prac- W. Merrefield, Kay-Brunner Steel improvements of that material du 
tice in making such cores is to re Products Co.; E. F. Green, Axelson ing the past 25 years 
Table IV 
a ‘ ‘ * 
Actual Typical Core Sand Mixtures 
2 3 1 5 6 
Type 1 Fine Core Pipe Chunky 
Use Castings Blowel! Fittings Malleable Cores 
Screen Analysis Radiator Oo 0.0 0.0 0.0 0.58 
On 20 ; 0.0 tr 0.13 0.1 0.13 2 OR 
30 1.3 0.2 1.13 1.3 1.13 8.26 
th 3.7 0.8 11.47 16.2 11.47 21.77 
50 23.1 25 38.37 54.4 38.37 36.00 
70 43.0 18.0 24.30 24.6 24.30 24.18 
106 15.3 13.4 14.67 1.6 14.67 5.37 
140 2.4 30.5 7.46 0.4 7.46 0.04 
200 0.4 1.4 1.20 0.2 1.20 0.75 
270 0.1 O55 0.26 O3 0.26 0.16 
Pan tr 111 71 54.5 71 a2 
Average Grain 47 Rounded & 
Structure Rounded Rounded Rounded Rounded Rounded Angulat 
Moisture, Per Cent 1.85 5.45 2.30 5.10 9.11 95.24 
Sand-Oil Ratio 55:1 10:1 38:1 62:1 200 : i2 : 
Sand-Cereal Ratio 0 0 0 RH:1 27 60 
Permeability 222 68 78 90 133 198 
Green Compression 0.23 O.37 0.42 0.48 0.67 0.73 
Pounds per Square Inch 7 . ; 
Transverse Strength 12.0 IS.5 72.4 37.0) 30.0 16.5 
Pounds per Square Inch 
Residual Carbonaceous Matter, Per Cent 0.63 0.83 0.94 0.99 0.43 1.39 
No 1 Mix—Coarse rounded grain sand and straight oil binder 
No. 2 Mix—Fine rounded grain sand and straight oil binder 
No, 3 Mix—Mixture coarse and fine grain sand and Straight oil binder 
No. 4 Mix—Coarse rounded grain sand and cereal and oil binder 
No. 5 Mix—Same as (3) with cereal and oil binder No. 6 Mix—-Mixture of coarse rounded and angulal 
grain with cereal and oil binder 
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Arrange Papers for 
British Meeting 


The following is a complete list 
of the papers to be presented at the 
autumn meeting of the British Iron 
and Steel institute, which will be 
held in Middlesbrough, Yorkshire, 
from Sept. 14 to 17 


“Special Report No. 18: 
Upon Blast-Furnace Field Tests. 
I An Investigation of a _ Blast 
Furnace Smelting, Principally Lin- 
colnshire Ores, at the Frodingham 
Works of the Appleby-Frodingham 
Steel Co., Ltd.,” by the Blast- 
Furnace Reactions Research Sub 
Committee of the Iron and Steel 
Industrial Research Council; “Spe 
cial Report No. 19: Foamed Blast 
Furnace Slag,” by T. W. Parker 
(being a report of the Slag Tests 
Panel to the Blast-Furnace Commit 
tee of the Iron and Steel Industrial 
Research Council); “Some Experi 
ments in a Small-Scale Cupola,” by 
H. E. Blayden, W. Noble and H. L. 
tiley; “The Influence of Carboniz 
ing Conditions on Coke Properties. 
Part I Mechanical Pressure,” by 
H. E. Blayden, W. Noble and H. L. 
Riley. 

“The Mechanism of Nitride-Hard 
ening,” by M.S. Fisher and Z. Shaw; 
“Hot Metal Practice in Five Melt 
ing Shops on the North-East Coast,” 
by W. Geary; “The Thomas-Gilchrist 
Basic Process, 1879-1937,” by Frank 
W. Harbord; “Variation in Thick- 
ness of the Tin Coating of Tinplate, 


teports 


and Its Effect on Porosity,” by W. E 
Hoare; Alloys for Use at 
High Temperatures. Part IV-—-The 
Constitution of the Alloys of Nickel, 
Chromium and Iron,” by C. H. M. 
Jenkins, E. H. Bucknall, C. R. Aus- 
tin and G. A. Mellor; “Further Ex 
periments on the Nitrogen-Harden- 
ing of High-Chromium and Austeni 
tic Steels,” by B. Jones; “A New 
Method for Judging the Behavior of 
Iron Ores During Reduction,” by 
N. J. Klarding; “Some Notes on Re 
cent Experiments in Connection 
with the Spraying of Steel by the 
Wire-Fed Metal-Spraying Pistol,” by 
Richard R. Sillifant. 


“Some 


Milwaukee Chapter 
Will Meet 


Activities of the Milwaukee Chap- 
ter of the American Foundrymen’s 
association for the coming year will 
be launched with a large dinner 
meeting at the Schroeder hotel on 
Sept. 17, according to Walter 
Gerlinger, chairman. An active 
membership drive now is under way 
with encouraging results reported 
for the initial efforts. In this drive, 
the Milwaukee chapter will canvass 
all foundries in the state and urge 
foundry executives to induce ap 
prentices to take an active interest 
in chapter affairs to obtain educa 
tional benefits and other features. 

Committees appointed to direct 
activities of the chapter include the 


Lathe Is Monument on University Campus 





M ORE than 70 years old, but still in good condition, the lathe shown in 


the accompanying illustration 


technic institute, Auburn, Ala., by 


Co It occupies a place of honor as 


was presented to the 


Alabama Poly 
Tennessee Coal, Iron é& Railroad 
monument, on the institute’s cam- 


pus. The lathe was used to bore cannons for the Confederate army at the 


gun works in Selma, Ala. 
tive tires at the Linn Iron Works, 
1929 


Then for 


50 vears it was used to turn locomo 
Birmingham, which was dismantled in 





Program—B. D. Claffey, 
toth, David Zuege, 
H. J. Held, A Passman, S. E. Shaver, 
K. Charlton, and Ralph Lee; pub- 


following: 
chairman; E. L. 


licity--George M. Pendergast, chair 
man; attendance William Born 
fleth, chairman; Leo Koenig, Wil 
liam Glade, V. C. Mekeel, Nels An 
derson, Edward Meyer, A. H. Donald, 
and Oscar Barr; apprenticeship 
Victor Hydar, chairman; L. Bartel, 
C. E. Silver, John Roth, John 
Brown, Adolph Schott and William 
Watson Jr.; talph_ = Lee, 
chairman; George Dreher, George 
I. Gilson, A. C. Lange, J. H. Cham- 
pion, Walter Underwood, Fred 
Grant, H. P. Kreulen:—-member 
ship—-T. E. Ward, chairman; Oscar 
Patzke, Lawrence Andrae, Paul 
tice, R. Anderson, C. W. Mueller, 
E. N. Carpenter and R. S. Mac 
Pherran 


social 


A Short Talk on 
Molding Sand 


(Concluded from page 31) 


fects are dirt, drops, swells, and 
necessity to ram hard to secure a 
lift, frequently causing metal agita 
tion and resulting in dirt seams and 
rat tails. Excess clay losses are as- 
sociated with high moisture losses, 
resulting in a high dry strength and 
high shrinkage, causing mold wall 
fracture resulting in scabs. 

Sand grain losses are of two types, 
coarse and fine. Coarse sand grains 
may cause rough surface and pin 
holes. Pin holes may result from 
high permeability, permitting hot 
gases rapidly to strike mechanically 
held water, causing explosive libera- 
tion of steam. Fine sand grains may 
cause insufficient permeability, re- 
sulting in metal agitation which 
picks up fines from the mold sur 
face. 

Mold hardness is probably one of 
the greatest casting defect causes; 
low hardness causing swells and 
high mold hardness causing rat tails 
and scabs. Molding equipment re 
quires special attention to obtain 
proper mold hardness. The mold 
hardness is measured best by the 
hardness tester. 

Flask equipment comes in for a 
large portion of the blame. Poorly 
vented flask equipment reduces 
mold permeability. Poorly barred 
flask equipment requires the mold 
ers to ram harder than necessary to 
prevent drops. 


Hobart Brothers Co., Hobart 
Square, Troy, O., has published a 
booklet entitled “The New Ar 
Welding Manual and Operator’s 
Training Course.” The 94-page book 
may be secured through that com 
pany for 50 cents. 
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MULTI-WASH 
DUST COLLECTOR 


All Metal ...No Wearing Parts... No 
Nozzles ...No Dead Zones... Nothing to 
Burn, Clog, Freeze, Adjust or Maintain. 


Investigate the 


Schneible Junior Multi-Wash Dust Collector 


—lowest in cost—highest in efficiency! 





LAUDE 8B. 
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SCH NEIBLE 


! DUST SUPPRESSION ENGINEERS 
951 LAWRENCE AVE., CHICAGO 





In keeping with the demands of the industry, 
Schneible engineers have developed and are 


offering the New Schneible Junior Multi-Wash 


Dust Collector—a modern, proved device, 


whose operation is based on the widely ac- 


claimed Schneible Multi-Wash Method. 
The Schneible Junior Multi- Wash Dust Collector 


is low in cost and features the same major advan- 
tages as the Senior Multi- Wash Collector—noth- 
ing to rapidly wear or break—no pockets or dead 
zones—no internal moving parts—no nozzles 
and spray tips—nothing to adjust or maintain— 
nothing to clog, freeze or become inoperative. 
The Junior Collector consists of a lower cone 
section and an upper tower section providing an 
initial precipitation chamber, five scrubbings of 
the dirty air by the impingement plates and de- 
watering of the cleaned air by the entrainment 
separator. It's small, it's compact, it's highly ef- 
ficient, and it's easy to install! 

The same Dewatering Tanks and ‘Wear-Proof"’ 
Pumps as used in Senior Multi-Wash Systems 
complete the installation. 

On installations of Schneible Junior Dust Col- 
lectors where higher operating efficiency is 
desired at a later date, an intermediate four- 
plate tower section is available which provides 
for converting the Junior Collector into a 
Senior Unit. 

Schneible Junior Dust Collectors are made in all 
sizes for handling from 2,000 c.f.m. to 30,000 
c.f.m. for suppressing dust, fumes and gases. 


Send for descriptive bulletin on this new 


low cost Wet Method Collector today ! @ 


Cc Og 


Offices in principal cities 
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orm 
Church 


s | - 
A 
Spire 
(Concluded from page 33) 


double-dipped hot galvanized struc- 
tural steel shapes, and the assembly 
was partially made by riveting and 
welding before galvanizing. The un 
exposed steel work was given a 
standard protective coating of red 
lead. Final assembly in Versailles 
was made with galvanized steel 
bolts set in bitumastic paint. 

The top section of the spire was 
made of four separately cast mem 
bers of an aluminum-silicon alloy 
containing 5 per cent silicon (No. 43 
alloy) assembled by bolts. The same 
alloy was used for the base and the 
belfry louvers. The latter were cast 
individually and later secured by 
aluminum-copper alloy head _ bolts. 

The various sections of the base 
were bolted together by integrally 
cast flanges on the inside of the 
pieces. All the bolts in the spire, 
with the exception of those which 
secure the belfry louvers, are con 





cealed. After the various sections 
of the base were bolted together, 
the exterior joints were peened and 
dressed flush with the exterior sur- 
face of the assembly and sandblast- 
ed in a unit. 

The covering of the 
apex of the spire is 
held in place by spe- 
cial galvanized steel 
expansion anchors. 

The design of the 
spiral units which 
travel from the belfry 
to the top was dif- 
ficult to execute be- 
cause the spiralling 
becomes narrower and 
thinner toward the 
top. Cap castings of 
an aluminum - magne- 
sium alloy were used 
to cover the special 
joints in the vertical 
members which hold 
the spirals in place. 

The cross was fash 
ioned from rectangu 
lar tubing, 2 x 2's inches, and 
finished by the alumilite process 
which provides the surface of the 
metal with an anodic oxide coating, 
extremely durable even though very 
thin. 

The joints in the ornamental ring 
above the belfry were finished with 


ments 


rig. 3—Start of the spire. The supporting 
Spire gutter and 


been placed in position 





Fig. 5—Close 
Fig. 6—Typical concealed butt joints were used 





peening and dressing tools. The 
ring is composed of four sections, 
bolted together with double-dipped 
hot galvanized steel bolts at four 
points on the circumference, through 
flanges cast integrally on the inner 





of the belfry louvers and base orna- 


in base and belfry 


edges. The fluted ring just below 
the belfry was assembled in the 
same manner. 

The steeple framework is prac 
tically invisible when seen from the 
street. The spire creates the illu 
sion of leafiness, laciness, and crisp 
ness by reflection of the sun’s rays 


rd 


steelwork has been erected and the top section cast of No. 43 aluminum alley has 


lower part of base have been partially 


assembled. Fig. 4—Peening and dressing 


tools were used to finish the joints in the ornamental ring above the belfry 
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Humidity 
Affects 
Cupola 


(Continued from page 35) 
better results. On the other hand, 
adding moisture by spraying water 
into the bed simply means that the 
thermal efficiency of the cupola is 
reduced, as this vapor robs the 
cupola of the amount of heat it 
carries out the top. However, the 
idea has been advanced that it 
speeds up the burning of C to CO 

If this is true it simply means 
a lower bed could be used as the C 
will burn to CO, as the air travels 
through a shorter distance before 
all of its oxygen is used up. As far 
as increasing the amount of C to 
CO. per minute, moisture or a fast 
burning coke does not affect this 
as the amount of C to CO, per 
minute is fixed by the amount of 
©, delivered per minute by the air. 

The secret of high combustion 
and thermal efficiency in the cupola 
lies in the amount of air used, with 
a minimum amount and, of course, 
with a minimum amount of coke. 


Compensation for Air Moisture 


Some places, however, coke is 
added and it is claimed that bette 
results are secured. Calculations 


along the following line have been 
published in an effort to prove that 
extra coke should be added to com- 
pensate for moisture in the air. 
When using 360,000 cubic feet of 


air containing 360 pounds of H.O, 
equation (5) indicates that 1.5 
pounds of H,O will combine with 
one pound of C so that 360 1.5 


or 240 pounds of C or 266.66 pounds 
of coke apparently should be added 
per hour. Assuming 2000 pounds 
of iron per charge, an 8 to 1 ratio 
means 250 pounds of coke per ton 


or per charge. Twelve tons or 12 
charges then means 266.66 12 


or 22.2 pounds of coke to be added 


per ton or per charge. The ratio 
would then be 2000 (250 22.2) 
or 7.2 to 1 instead of 8 to 1. How- 


ever, if the story is continued per- 
haps the theory of adding coke to 
take care of the moisture in the 
air can be exploded. 

A recently published article, ad- 


vocating coke addition gave the 
above figures but did not go far 


enough. When the 240 pounds of 


C added combines with the 360 
pounds of moisture according to 
equation (5) the result is as fol- 


lows: 
360 pounds H,O 240 pounds C 
10 pounds H 560 pounds CO 
1,416,000 B.t.u. 
The moisture is used up with the 
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240 pounds of C but in using it 
up, 1,416,000 B.t.u. are absorbed so 
how would it be possible to get bet- 
ter results when the total heat avail- 
able is reduced so much? How- 
ever, the 40 pounds of H, and 560 
pounds of CO cannot remain stable 
at the temperature prevailing in the 
bed and O, from the air present so 
that according to equation (6): 
10 pounds H 320 pounds O 
360 pounds H.O 2,460,000 B.t.u. 
This shows an improvement, as 
2,460,000. 1,416,009 shows a gain of 
1,044,000 B.t.u. which should show 
better results but the 360 pounds 





H. V. Crawford 


H. is back again; also, 320 pounds 
of oxygen in the incoming air has 
been used. If the H, is going to 
burn why not also the 560 pounds 
of CO from equation (5)? This will 
be according to equation (4) as 
follows: 
360 pounds O 960 pounds CO 
880 pounds CO (240 10,200) 
B.t.u. 880 pounds CO 2,448,000 
B.t.u. 

Consequently, 2,448,000 B.t.u. have 
been gained and adding this to the 


1,044,000 gained from (5) and (6), 
the total gain is 3,492,000 B.t.u. 
However, 320 pounds of O. have 
been used up in equation (6) and 


320 pounds in (4) or a total of 640 
pounds of QO, from the incoming 
air which according to equation (1) 
would give the following 
240 pounds C 640 pounds O 
S80 pounds CO 3,492,000 B.t.u 
Therefore, 240 pounds of C have 
been used up and this is just the 
same amount added to take care 
of the moisture. Equations (5), (6) 


and (4) in order, result in giving 
360 pounds H.O, 880 pounds CO, 
and 3,492,000 B.t.u. whereas equa 


tion (1) alone gives 880 pounds CO 

3,492,000 B.t.u. and nothing hap 
pens to the 360 pounds H.O. If, 
therefore, 240 pounds of C are added 
640 pounds of O must be added and 
either way of figuring shows a gain 
of 3,492,000 and more heat is avail- 
able which may give better results 


2 


> 
py DS a 


but certainly not due to adding 
240 pounds of C to take care of the 
moisture. If the air is too high 
and 640 pounds of O in excess of 
that required is available, adding the 
240 pounds of C is the correct pro- 
cedure and the extra B.t.u. are 
gained and also this 640 pounds will 
not cause excessive oxidation of the 
iron. 

If the air actually is supplied on 
the basis of 30,000 cubic feet per 
ton, it can be shown that there is 
an excess of at least 640 pounds 
of O, even with an 8 to 1 ratio, much 
less a 10 to 1 ratio. This means 
that, at least 240 pounds of C 
should be added and the ratio would 
be 7.2 to 1. With a ratio of 8 to 1 
and 12 tons per hour and 90 per cent 
C in coke (12 2000) 8 gives 
3000 pounds of and 0..90 
3000 gives 2700 pounds of C. Only 
65 per cent of this or 1775 pounds 
burns to CO, according to equation 
(1) as follows 
1755 pounds C 


coke 


1680.6 pounds O 


6435.6 pounds CO 95,535.250 B.t.u 

2700 — 1755 leaves 945 pounds C to 
combine with some of the CO, just 
formed above. This is according to 


equation (3) as follows 
945 pounds C 3465.3 pounds 
CO 1410.3 pounds CO 5,528, 
250,510 

The available is then 25, 
535,250 5,528,250 or 20,007,000. 
The 4680.6 pounds O used in equa 
tion (1) is equivalent to 265,200 
cubic feet of air per hour at 60 
degrees Fahr. and 14.7 pounds per 
square inch barometric pressure and 


B.t.u 


12 xX 30,000 or 360,000 cubic feet 
is supposed to be used. It previously 
has been shown that this will give 


27,540 pounds of air and since 23.1 
per cent is ©., then 0.231 27,540 


gives 6361.74 pounds of © or an 
excess of 6361.74 1680.6 or 1681.14. 
With 360 pounds of the 27,540 


pounds of air being moisture, the O, 
will be (27,540 — 360) 0.231 or 6278.58 
and the excess is 6278.58 1680.6 or 


1597.98 pounds. 


Too Much Air In Winter 


Since only 640 pounds are re 
quired for the 240 pounds of C to 
be added the results will be better 


and in fact enough should be added 
to use up all of the 1597.98 pounds 
© in excess of that required. This 
reduces the ratio and the proper 
way is to cut the air so that there 
will be 1597.98 pounds of oxygen 
less or use only 265,000 cubic feet 
instead of 360,000, or 22.000 cubic 
feet per ton instead of 30,000 at 
60 degrees Fahr. and 14.7 pounds per 
square inch. 


In the winter when the tempera 
ture goes to 0 degrees Fahr. and 
below and the barometer is 15.2 
pounds per square inch, 22,000 cubic 
feet will give 4200 cubic feet too 
much per ton or 50,400 cubic feet 
too much per hour or about 1050 
pounds of excess oxygen. This is 
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compared to 1681.14 pounds excess 
at 30,000 cubic feet per ton at 60 
degrees Fahr. and 14.7 pounds per 
square inch so that atmospheric 
conditions are exceedingly im 
portant, and if not taken into ac 
count more coke should be used to 
prevent excessive oxidation in the 
winter time. 

In most cases enough coke is 
charged at all times to use up this 
excess and excessive oxidation does 
not take place. This is, of course, 
under low iron to coke ratios. In 
order to prevent excessive use of 
coke at times, the amount of coke 
should be varied and this is done in 
many cases. In any case, variations 
in coke used, varies the carbon 
pick up, and this with a variation 
in the oxygen used changing the 
silicon loss, is the reason the tem 
perature, fluidity, and hardness ol 
the iron over the spout will vary 
over a wide range. However, most 
of the blowers in service today are 
badly worn and the slippage of ail 
or belt slippage or air leakage is 
so great that nothing like 30,000 
cubic feet per ton is being used, 
otherwise ratios even as good as & to 
1 could not be secured. 


Should Reduce Coke 


The previous discussion indicates 
that there is nothing to be gained 
by adding when there is 
moisture in the air. In fact, since 
moisture in the air actually means 
less oxygen, the coke really shou!d 
be reduced, if the same balance be 
tween carbon and oxygen is to be 
maintained. In order to show just 
how much the coke shou'd be re 
duced it will be necessary to use 
the correct amount of air without 
any moisture in the air and then 
add the moisture and calculate the 
amount the C should be reduced to 
balance the loss in © due to moist 
ure in the air. 

At a 10 to 1 ratio, 12 tons pe) 
hour, means 2160 pounds of C pe 
hour and 75 per cent must burn to 
CO, in the bed and therefore 0.75 

2160 gives 1620 pounds of C 
burned according to equation (1) 
as follows: 


coke 


1320.54 pounds O 1620 pounds 
te 5940.54 pounds CO 23,571,090 
B.t.u. 

And 2160 1620 leaves 540 


pounds C to combine with CO, ac 
cording to equation (3) 
1980.18 pounds CO 
eS 2520.18 pounds CO 
B.t.u. 
Consequently 2160 1455 gives 
31,482,000 B.t.u. if all of the C could 
be burned perfectly to CO,. The 
combustion efficiency is therefore, 
(23,571,000 3,159,000) 31,428,090 
or 65 per cent, instead of 48 per cent 
at a ratio of 7.2 to 1 when coke is 
added to a 8 to 1 ratio to com 
pensate for moisture content. 
The 4320.54 pounds of O used in 
equation (1) corresponds to 18,703 


940 pounds 
3,159,000 


8S 


pounds of air or 245,000 cubic feet 
per hour at 60 degrees Fahr and 
14.7 pounds per square inch baro- 
metric pressure. 

If the air should contain 7 grains 
of moisture per cubic foot 245,000 

7 would give 1,715,000 grains or 
245 pounds of moisture in the 18,703 
pounds of air. There would then 
be a shortage of 245 pounds of air 
or 56.6 pounds of O. Since it takes 
2667 pounds of O to burn a pound 
of C to CO,; 56.6 2.667 gives 21.2 
pounds of C or 23.5 pounds of coke 
total reduction per hour. This is 
equivalent to 23.5 60 or 0.39 per 
minute or on the basis of each 
charge, 23.5 12 or about 2 pounds 
per charge or 198 pounds instead 
of 200 pounds. It is not practical 
to keep the C constant within this 
limit so that it is impractical to 
consider reducing the coke to com- 
pensate for moisture, even on the 
most humid day. 

If the coke is not reduced there 
will be a reduction in coke burned 
to CO, of 21.2 pounds and B.t.u. 
evolved will be reduced 21.2 X* 14 
550 or 308,460 This 21.2 pounds 
must then burn to CO and heat ab 
sorbed will be 21.2 5850 or 124, 
020 B.t.u. The heat availab!e will 
then be reduced 308,460 124,020 or 
132,480 B.t.u. Then instead of a to 
tal of 20,412,009 being available 
there will be 20,412,000 432,480 or 
19,979,520 B.t.u. and the combustion 
efficiency is 19,979,524 = 31,428,000 or 
63.7 per cent instead of 65 per cent. 


Increase Air Volume 


Increasing the amount of air to 
compensate for moisture would of 
course be better than reducing the 
coke. Adding for 7 grains of mois 
ture per cubic foot means 245 
pounds of air must be added giving 
18,948 pounds. This is equivalent to 
248,500 cubic feet per hour or 20,708 
cubic feet per ton instead of 20,417 
cubic feet or 4142 cubic feet instead 
of 4083 or 59 cubic feet added per 
minute. 

If 4033 cubic feet per minute ar 
required at 10 to 1 and 12 tons per 
hour and 60 degrees Fahr. and 14.7 
pounds per square inch pressure and 
no moisture, at 100 degrees Fahr. 
and 14.2 pounds per square inch 
pressure, the volume should be 560 


520 

14.7 X< 4083 or 4550 cubic feet 
14.2 

without any moisture. With 7 


grains per cubic foot, 4.5 pounds or 
65 cubic feet should be added, mak 
ing a total of 4615 cubic feet. This 
shows that for correction for tem 
perature and pressure of the air 467 
cubic feet of air should be added, 
whereas, under the most severe con 
ditions only 65 cubic feet should be 
added to correct for moisture. 
Why should the coke be reduced 
‘ry the air increased to correct for 





moisture in the air as long as no 
effort is made to calculate or deliver 


tne correct amount of air? On the 
basis of the old rule of thumb of 
30,000 cubic feet of air per ton, 
6000 cubic feet per minute would be 
required. This amount is to be 
compared with 4083 cubic feet at 60 
degrees Fahr. and 14.7 pounds per 
square inch without moisture 01 
1142 cubic feet with moisture and 
1550 cubic feet at 100 degrees Fahr. 
and 14.7 pounds per square inch, 
without moisture or 4615 cubic fect 
with moisture. 

If coke is added under certain con 
ditions and the results are improved, 
it is an indication that the air is too 
high in the first place and the prope 
procedure would be to reduce the 
air. Certainly if coke is added to 
compensate for moisture in the ail 
and the results are improved, there 
is no question but what reducing 
the air would give even better re 
sults. 


Moisture Unimportant Factor 


The proper method, however, is to 
figure the air properly in the first 
place and, since the moisture in the 
air has little effect on the B.t.u 
available, reactions (4) (5) and (6) 
c.n be disregarded and the air cal 
culated on the basis of all of the car 
eon burning according equations 
(1) and (3). Equation (2) does not 
change the results as any CO 
formed by the incoming oxygen will 
burn to CO, by (4) so that the re 
sults are the same as if that much 
C had burned directly to CO. by 
ecuction (1). 

Air is used for only one purpose 
end that is to supply the oxygen nec 
essary for combustion and since the 
weight of oxygen in a certain vol 
ume of atmospheric air will vary 
over a wide range due to variation 
in atmospheric temperature § and 
pressure, the volume of air should 
be varied. The variation in the 
pounds of oxygen supplied by a con 
stant volume of air is so great that 
the error due to moisture is a very, 
very minor consideration and prac 
tically nothing is to be gained in at 
tempting to make correction for it; 
either by reducing the coke or the 
air. Certainly not by adding more 
coke, more air or more moisture. 


Foreman Training 


The American Foundrymen’s as- 
sociation, Chicago, has published the 
papers and discussions presented at 
its Milwaukee convention on fore- 
men and apprentice training in 
foundries. Those are bound to 
gether to form a 57-page pamphlet, 
and include four papers and two 
transcripts of conferences. Copies 
of the bulletin may be obtained 
from the association for $1.00 with 
a 50 per cent discount to all mem 
bers. 
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PRODUCTION SPEEDERS 





THEY NEVER LOSE THEIR ACCURACY 


Do any typical job in any foundry with a Sterling 

Foundry Flask and note. . . how light it handles... 

how rigid and twist-free it is ... how staunchly it 

resists jolting .. how accurate and level it is at the parting. 

Distortion-proof . . . flanges having full width bearing and 

solid center ribs provide double reinforcement. For Speed plus Accuracy, 
BUY STERLING FOUNDRY FLASKS 


STERLING WHEELBARROW CO. wisconsin 
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¢ = DISTANCE FROM NEUTRAL AXIS 
| = MOMENT OF INERTIA 
f =MODULUS OF RUPTURE 


MOMENT IN INCH POUNDS 


fracture may be com- 
puted and related to 
the tensile test proper- 
ties. The assumptions 
reasonably true 
except insofar as skin 
stresses are con- 
cerned, and the meth- 
od seems to tie to- 
gether the transverse 
test which the found- 
ryman uses in control 
and the tensile test 
which the engineer 
uses in design. That 
method is according to 
Bach Elastigitat und 
Festigkeit, page 301, 
who found good agree- 
ment between the load 
at fracture computed 








hig. 3—Transverse test arrangement 


Testing 
Cast 
fron 


(Concluded from page 37) 


and has been adopted in this country 
as a basis for a working classifica- 
tion. Where tests are made correct- 
ly the results are reliable and com- 
parable, 

Assume we have a tensile dia- 
gram represented by OA in Fig. 6 in 
which the load and corresponding 
strain have been measured. A is the 
point of fracture. Assume also we 
have portion OA'B’ of the diagram 
for compression although this need 
not be continued to fracture. Make 
OA'B’ OAB and find the center of 
gravity of both areas. Area OAB 
represents the total tensile force act- 
ing on the tension side at fracture 
while the area OA'B’ represents the 
total compressive force acting on 
the compressed side at fracture. 

Let h depth of bar 

b =width of bar 
Draw CC’ representing average 
stresses on tension side 
Area OAB 
OC 
OB 
Let S Stress OC 
stress on tension side. 
M bending moment on bar 
on transverse test in pound 
inches 
P load to fracture in trans 
verse test in pounds 
l length of span in inches 


average 


Pl OB d 
M S xh b <x h 
i BB BB 
1 Sav bh? ad OR 
P 
I (BB’) 


By such reasoning the load at 


this way and the ac 

tual values from the 

transverse test. 
The impact test is considered by 
the engineer to be arbitrary in cha) 
acter since the results cannot be 
applied directly to design work. As 
a control test for materials it has 
wide and useful range in the scheme 
of things. 

There are two kinds of impact 
tests, one using notched bars and 
the other unnotched The 
former is more widely used in test 
ing work and the values obtained 
are expressed in foot pounds of 
energy to fracture in the case ol 
the Izod type, and meter-kilograms, 
in the case of the Charpy type. This 
type of notched bar impact testing is 
again subdivided into single blow 
machines such as the above types 
and repeated blow machines such 
as the Krupp or Stanton types. In 
the repeated blow impact tests a 
record is obtained of the number of 
blows to fracture by a falling ham- 
mer which hits the test bars over 


bars. 





steel by Stanton’s method. 


It is doubtful if the values ob 
tained by the single blow test of cast 
iron are of any great value. For in- 
stance referring to the report of sub- 
committee A3 of the A. S. T. M. It 
can be seen that taking the extreme 
cases of the irons tested the tensile 
strength varied from 29,000 to 51,000 
pounds per square inch but the 


single blow impact values only 
varied between 3.7 and 5.7 foot- 
pounds. The corresponding values 


for the repeated blow impact tests 
varied from between 3400 blows fo 
the softer iron and 9000 blows fo) 
the harder iron. It is felt that the 
repeated blow test being spread 
over a longer time period and hav 
ing a simpler notch is not subject 
to errors due to the slight notch 
variations which must play a con- 
trolling part in the results of the 
single blow test on such materials 
as cast iron. 

Probably the repeated impact test 
can be used for discriminating be 
tween one iron and another with re 
spect to total carbon, graphite size, 
phosphorus, or alloy additions. It 
seems that more work should be 
done on this form of testing. In 
Table II the variation of tensile 
strength with single blows and re 
peated blow impact values are re 
corded. These may indicate that the 
repeated blow test is a compromise 
which for laboratory work has cer- 
tain advantages over the _ single 
blow test. 


Establishes Office 


Bunting Brass & Bronze Co., To- 
ledo, O. has established a branch 
office at 1922's Grand avenue, Kan- 
sas City, Mo. 





the notch alter- 
nately at points 
180 degrees 
apart. In_ the Table I 
Krupp machine Vi ’ ° ini 
Modulus Varies 
the hammer is aries With 
> . ‘ ’ * a 
1.81 pounds and 1 om position 
the number of ¥ 
> are & Yr : stodulus 
blows are 84 pet Tensile E Total Combined Graphitie Brinell 
minute, the dis- No Strength (Elastic) Carbon Carbon Carbon Number: 
. 28.7 19.6 2.70 1.01 1.69 277 
tance between 149 1s 3°91 if 
test bar supports 7 0..4 3.2 1.57 0.78 79 156 
being 100 milli- 
meters. Fig. 7 Table Il 
shows the same , . 
- . : e ; e 
type but a differ Variations in Physical 
- 
ent make of ma- P he 
: » . 
chine as used by roperties 
National Physi Fensile Strenet} nepeated 
cal laboratory, pounds pet Single Blow Blow 
om : hk square inch Foot-pounds Num he 
Teddington, Eng \ "29500 7 3400. 
land and Fig. 8 B 28500 10 ot 
, ; 18300 1 00 
the repeated im- D 21300 29 0 
a0 ‘Ac . F 82000 4.1 3300 
pact results ob = gp000 ‘1 3300 
tained for cor- G 20000 7 aa 
rectly and incor 4 31500 3.2 3150 
es 20000 34 503 
rectly heat-treat J 51500 5.7 8920 
ed ___ boiler-plate 
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Air Compressor 


Schramm Inc., West Chester, Pa., 
has introduced a new compressor 
designed especially for installation 
in industrial plants. The compres 
sor features include a new type of 
mechanical intake valve, located on 
the compressor b'ock and operated 
from the camshaft in timing with 
piston travel. Main bearings inter 
sperse every cylinder so that fou 
cylinder models have five bearings 
and six cylinder models have seven 
bearings. Force feed lubrication is 
pumped under pressure to all main 
and connecting rod bearings, giving 
positive lubrication. Compressors 
are of the vertical, straightline, cyl 
inder-in-line construction with wate 


ports completely surrounding the 


entire cylinder area. 

The compressor is made in sizes 
with air deliveries of 85, 105, 160, 
210, 315 and 420 cubic feet actual 
minute 


air delivered pe Horse 





The features include a new type of 
intake valve 


power capacities range from 20 to 
100. 


Bonding Mortar 


Further improvement has _ been 
made in the refractories and work- 
ing quality of Harwaco bond, a high 
temperature bonding mortar for in- 
dustrial furnace masonry, according 
to its producer, the Harbison-Walker 
Refractories Co., Pittsburgh. The 
mortar has a pyrometric cone equiv- 
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alent of cone 32 (3092 degrees Fahr.), 
and is a diaspore-base bonding mol 
tar used for laying fireclay, supe) 
duty fireclay, and high alumina 
brick. It is said to remain uniform 
ly soft and plastic throughout the 
steel drum or container in which it 
is shipped. 


Motor Has Two Sets 
Of Air Ducts 


Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., has developed 
a dual ventilated fan cooled type 
squirrel-cage motor which is pro 
tected against abrasive dust, mois 
ture and corrosion. The motor trame 





The heat exchanger principle is used for 


cooling 


consists of two separate sets of air 
ducts, one set internal and one set 
external. The internal ducts are 
open in the interior part of the mo- 
tor and the external ducts are open 
on the outside of the motor frame. 
These two sets of ducts are sepa 
rated by a common wall. 

The heat exchanger principle is 
used for cooling. An internal fan 
on the rotor circulates warm inter 
nal air through the internal ducts, 
the walls of which are cooled by the 
external fan blowing larger volumes 
of cool air through the external 
ducts, providing rapid transfer of 
heat from the motor. 

The housing is designed so that 
fresh grease enters the outside edge 





at the top of the bearing and ex 
cess or used grease is discharged 
at the bottom inner edge to the ove) 
Cow sump 


Annealing Box 


American Manganese Steel Co., 
Chicago Heights, Ill., is introducing 
a new sectional annealing box for 
use in carburizing, annealing and 
other heat treatment 


pi OceSSCS 





innealing box is made in six separate 


parts which are fitted together by 


tongues and grooves 


Greate operating efficiency is 
claimed for it. The box is made in 
six separate parts of heat and abra 
sion resistant alloy, as indicated in 
the accompanying illustration. The 
corrugated sides are tongued to fit 
into grooves in the corrugated ends, 
and may be keyed in place. The 
frame formed rests on a flanged bot 
tom plate with legs for batch type 
furnaces, and has a flanged cove) 
which fits over the box. A special 
type of annealing box is made with 
the bottom plate fitting and plates 
for use where the contents must be 
lifted with the box. 

It is claimed that this type of an 
nealing box does away with diston 
tion or cracking brought about by al 
ternate heating and cooling. Suffici 
ent clearance is provided between 
tongue and groove to absorb expan 
sion from heating and to allow con 
traction in cooling. With this new 
design, it is said there is no appreci 
able gas leakage at the joints. It is 
claimed that the new boxes are light 
er than ordinary boxes and conse 
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quently easier to nandie. Should a 
section fail, it can be replaced easily 
and quickly at a fraction of the cost 
of an entire box. 


Gyratory Sereen 
Beardsley & Piper Co., Chicago, 
has developed a gyratory§ screen 
which has rubber mounting and vi 





Rubber mounting on gyratery§ screen 


absorbs vibrations 


bration dampeners on all supports. 
Two large heavy-duty rubber cush- 
ions are used to absorb vibrations at 
each of four positions on the screen 
and on the supporting structure, 
and it is claimed that no vibration 
is imparted to surrounding equip- 
ment or superstructure. The screen 
operates with a flat slope and is 
motivated by a_ revolving throw 
unit which imparts a constant re- 
ciprocating, gyratory motion. 

The screen is of stepped design 
to serve as a lump breaker, and 
made of extruded metal secured to 
the frame so that replacement is 
simple and easy. The screen is 
driven by a motor mounted on any 
of the four sides or below the frame, 
as desired. It is made in various 
sizes for different capacities, and in 
single or multiple deck types. 


Rubber Wheels 


Mathews Conveyer Co., Ellwood 
City, Pa., recently has developed a 





Rubber-tired wheel has many applica- 
tions 
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rubber-tired wheel shown in the ac- 
companying illustration. Two types 
are available which differ only in 
that one is larger and heavier than 
the other. The wheels can be used 
for many different applications. 
When mounted in light frames, 
they form a conveying surface for 
fragile objects which must be pro 
tected from jarring or scratching. 
The sections are available straight 
or in any practical degree of curva- 
ture, with detachable or fixed coup 
lings where portable or stationary 
conveyor sections are used. 

The wheels also can be used as 
casters for light dollies, small hand 
trucks, portable cabinets, etc. where 
a free running rubber-tired wheel is 
required. Wheels are of pressed 
steel construction with hardened 
steel inner and outer ball 
The small wheel is 2%s-inches out 
side diameter and has a rated ca 
pacity of 20 pounds. The large whee! 
is 3'2 inches in outside diameter, 
and has a rated capacity of 50 
pounds. The rubber tire is steamed 
into place, and it is said that the 
tire contracts upon drying and fixes 
itself solidly on the wheel thus in 
effect producing a solid one piece 
unit 


races, 


Dome Reflector 


Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., has designed 
an enclosed dome type reflector for 
250-watt mercury lamps _ installed 
for industrial lighting applications 





The retlector is designed for 250-watt 
mercury lamps 


where mounting heights of from 8 
to 18 feet are encountered. The re 
flector consists of an 18-inch diam 
eter porcelain enameled dome with 
various types of hood mountings 
and a dust tight hinged glass cove1 
The convex lens used in the cover is 
acid etched on the inside and smooth 
on the outside. The entire assembly 
provides a wide distribution of light 
and it is claimed the diffusing lens 
minimizes the glare from the lamp 

The reflector is drawn from 24 
gage iron sheet. The glass cover is 
hinged directly to the reflector bead, 
supported at three points. A heavy 
waterproof felt provides a gasket 
between reflector and lens. 





Pneumatic Rammers 


Dayton Pneumatic Tool Co., Day- 
ton, O., has developed two new pneu- 
matic rammers for bench and floo1 





Fig. 1—Valve unit used in rammers is 
the reed type 


molding. The valve unit used in the 
rammers is the reed type shown in 
the accompanying illustration, and 





employs a_ blade which operates 
= 
4 
fe 


hig. 2—Bench rammer weighs I3'2 


pounds and is 21 inches long 


with a side action in a vertical slot 
The bench rammer has a piston di 
ameter of 11/16-inches, a_ piston 
stroke of 4-inches, weighs 13% 
pounds, has an air consumption of 
14 cubic feet and is 21 inches long. 

The floor rammers have pistons 
of 1's and 1's inches in diameter, 
with piston stroke of 6 inches. They 
weigh 21 and 28 pounds, have an 
air consumption of 20 and 24 cubic 
feet and are 50 and 51 inches long 
respectively 


Conveyor Roller 


The accompanying _ illustration 
shows a newly developed rollet 
which has been added to its standard 
line by the Mathews Conveyer Co., 
Ellwood City, Pa. The new roller in- 
corporates 3*2-inch outside diameter 
seamless steel tubing with a 5/16- 

(Concluded on page 96) 
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FOUNDRY MOLDING MACHINES 
The Standard for Over Fifty Years 


This complete line offers 






s- the right type machine 
for any molding need 





Column Jar Squeezer . Jar Flask-Lift Machine 


SQUEEZERS . . JAR SQUEEZERS 
* 
HINGED ROLLOVER MACHINES 





TRUNNION ROLLOVER MACHINES 
Hinged Jar Rollover Jar Squeeze Flask-Lift 
Pattern Draw Machine * Machine (Pintle Post) 


JAR FLASK-LIFT MACHINES 
o 
JAR SQUEEZE FLASK-LIFT MACHINES 





PLAIN OR SHOCKLESS JARRING MACHINES 


Trunnion Jar Rollover 
Pattern Draw Machine « 


Plain Jarring Machine 


TABOR-BRASIVE CUT-OFF MACHINE 


It takes 2-inch risers off pure nickel in 12 seconds, and makes 
equivalent speeds on all other tough metals and alloys. It will 
save money for users in cutting tool steel, bakelite, wire cable, 
aircraft tubing, ferrous and non-ferrous castings, common or 
refractory orick, tile or slate, switchboard panels, marble slabs, 


limestone and sandstone, granite, concrete, etc. It can be fur- 





nished in several types to meet any cutting need. 


THE TABOR MANUFACTURING COMPANY 
6225 TACONY STREET, PHILADELPHIA, PENNSYLVANIA 














THE FounpryY—September, 1937 95 





(Concluded froin page 94) 


inch wall. The bearing is newly de- 
signed, having steel inner and outer 
labyrinth seals, hardened inner and 
outer ball races, and thirteen 9/16- 
inch diameter hardened steel balls, 








New conveyor roller employs a hexagon 
axle to insure locking of inner ball race 
and axle 


assembled within a steel 
jacket. The assembled roller is said 
to have an average capacity of 2200 
pounds. 


pressed 


A hexagon axle is applied in this 
roller, which is said to provide a 
positive means of locking the inner 
ball race and the axle, thereby pre 
venting wear between those parts. 
The axle is drilled at the ends, and 
grease fittings applied, to make peri 
odic lubrication a simple matter 
Cotter keys hold the roller firmly in 
the frames. The roller can be sup 
plied in lengths ranging from 6 up 
to 48 inches and can be spaced in the 
frames on centers ranging from 4 
inches upward. Channel or angle 
frames generally are used in the 
construction of conveyors incorpo 
rating the roller. When the rollers 
are placed low in the structural 
frame, the top of the frame func 
tions as a guard rail for the com 


modities being conveyed 


Tiering Truck Lifts 
Heavy Weishts 


Automatic Transportation Co., 101 


West Eighty-seventh§ street, Chi 
cago, has designed a large indus 


trial tiering truck for handling 30 
ton dies to and from the presses at 
various heights. Dual platform lift 
units are synchronized for equalized 
lifting by four two-part roller 
chains. A dual drum die handling 
unit is mounted on the platform. An 
eight wheel trailing axle fully equa! 
ized and compensating controlled by 
power steer is claimed to give finge: 
tip control. 


Electrode Holder 


Tolman Mfg. Co., 19-21 West Third 
street, Boston, has introduced an 
electrode holder which is said to 
hold the electrode firmly or releases 
it promptly by a few turns of the 
handle, holding the electrode at an 
angle or in the straight position 
The holder is claimed to be com 
pletely insulated. 
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Floor Grinder 


Kling Bros. Engineering Works, 
Chicago, has introduced a new type 
grinder which embodies a_ wheel 
wear compensator. By turning a 
handle the wheel speed is regulated 
so that an approximate peripheral 
speed of 8500 surface feet per min- 
ute is maintained as the diameter of 
the wheel decreases through use. 
As a safety factor, a lever mechan- 
ism between the spark guards and 
the compensator, prevents high 
speeds with new wheels as the speed 
must be reduced before the guard 
can be raised to install a new wheel. 

A handy pushbutton on the front 
of the base actuates a magnetic 
switch inside. As shown in the ac- 
companying illustration the motor 
shaft is mounted in the same plane 


ws 
. 
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A\s the grinding wheel wears down, ro 
tation of the wheel can be tncreased 
to maintain the proper peripheral speed 


as the wheel shaft to reduce vibra 
tion. The shaft is split for easy re 
placement of belts, and is held to 
gether securely by a heavy coupling. 
Variable pitch texrope sheaves with 
7 belts is said to provide nonslip 
drive. Large supporting bearings 
close to wheel chucks are claimed to 
give maximum bearing life. A 
smooth streamlined exterior elimin 
ates unnecessary angles for chip 
lodgement A work rest 
with pedal control is available fo 
production grinding 


special 


Are Welder 


A new 150-ampere alternating, 
transformer type are welder has 
been added to its extensive line by 
the Wilson Welder & Metals Co. 
Inc., New York. This addition makes 
available welders in capacities of 
150, 300, 500, 750 and 1000 amperes. 
It is claimed that all machines are 
complete and self contained units re 
quiring no other accessories except 
welding cable, electrode holder and 
hand-shield. 

The line of welders has been re 
designed recently, and each welde1 
is said to be constructed especially 





for rough, hard shop usage. One of 


the features incorporated in the 
machine includes a system of three 
controls or adjustments of the weld- 
ing current. The first two controls 
make it possible to obtain 25 coarse 
adjustments. The third control of- 
fers a further and finer adjustment 
of current values within any one of 
the previous 25. 


Dust Collector 


Claude B. Schneible Co., Chicago, 
has introduced a smaller size type 
of its multiple washing dust collect- 
ing unit in which the dirty air, gases 
or fumes are scrubbed 5 times in 
stead of 13 as in the large unit. The 
small unit was designed for single 
function operations such as en 
countered with mold shakeout de 
vices, sand mullers, pulverizers, 
crushers, spray booths, molding sta 
tions, sand conditioning units, etc. 

In the unit the dust and fume 
burdened air is drawn into the bot 
tom of the tower where the heaviei 
particles are deposited in a sludge 
cone. The air is drawn upward 
through a turbulent water spray, 
passing over two sets of impinge 
ment plates which scrub the ail 
That is said to remove the remain 
der of the dust which is precipitated 
to the sludge cone at the bottom of 
the tower. The air is dewatered by 
an entrainment separator and dis 
Sludge in the cone is 
multiple louver de 


charged. 
pumped to a 


watering tank where the water is 
drawn off and recirculated. 

It is said that the small unit can 
be converted readily to the large 
inserting a 


re by single sectior 





Sectional view of the small size dust col 
lector unit showing the principal parts 
containing additional impingement 
plates in the tower. 


__ 
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INK BELT CO. is remodeling 
L its Pershing Road foundry in 

Chicago to provide 40 per cent 
more floor area and to increase ca 
pacity to 1000 tons of castings pel 
month. Work is expected to be com 
pleted Oct. 1. A new 2-story section 


extending the full length of the foun 
dry will be devoted to bench and 
light machine molding. Additional 


space also will be provided by other 
extensions to the building. New 
mold storage machines and sand 
handling and conditioning equipment 
are being installed. A new roof 
over the entire foundry will provide 
1200 linear feet of skylighting and 
will be equipped with 30 positive 
type ventilating fans. 
* * 


Hagerstown Foundry & Machine 
Co., Hagerstown, Md. recently suf- 
fered a $10,000 loss by fire. 


* . 


South Main 
recently was 


Newnam Foundry Co., 
street, Kendallville, Ind. 
damaged by fire. 


* 


Atlas Brass & Aluminum Co., 
West Springfield, Mass. has opened 
a new foundry building on Norman 
street. The new building is 35 x 
60 feet, brick mill construction. It 
is equipped to make large castings, 
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move allows for business expansion 


Paul Jalasky is proprieto) 


Ford 
IS reported 


foundry to be 
of its new blast 


Motor Co., Dearborn, Mich 
contemplating a new 
built in the vicinity 
furnace. 


Neenah Foundry Co., Neenah, 
Wis., makers of sewer castings and 


manhole covers, will build a 60 x 60 
foot, 1-story addition to its foundry. 


Industrial Rearing & Foundry Co., 
Maplewood, N. J. recently has been 


incorporated. Wolber N. Le Page 
is agent. 

Sheboygan Foundry Co., She- 
boygan, Wis. has awarded contract 


for construction of a shop addition, 
10 x 80 feet, to Hugo Bunke. 
~ * * 

Washington Iron Works, Seattle, 
has prepared plans for a proposed 
steel frame warehouse to be 117 x 
SO feet. 


* * 
Production already has begun at 
the Columbia City division of Au- 


Columbia City, 
leased the idle 
The build- 
100) 


burn Foundries Inc., 
Ind., which recently 
Columbia foundry plant. 


(Continued on page 
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Dumping Cupola Charges nrewuscususly 


is entirely a matter of the past in Progressive Foundries, 














whether the is 


done by hand or machine. 


charging 


The 
RICHARDSON 
CHARGER 


MODERN 
CUPOLA 


eliminates bunching and assures ac- 
curate leveling of the charge. This 
advantage plus the savings in operating 
costs will pay for the cost of this in- 
vestment within a short time. 


Patent Ap 






oak 







*. 
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Two men dumping a bucket full of 
sprues into th 
ing the charge 
two men make 


deliver 


e charger bucket, receir- 
in the vard pit. 
»upall the charges 
into cupola 


These 


and 





Consider the further advantages of this new charger, op- 

erated directly from the yard level. 

1. Greatly reduces charging cost:—Two men charge 
13 tons of metal per hour. 

2. Low first cost makes possible the use of this charger on 
small and large cupolas. 








MODERN 


Covered and Insulated Ladies 
Lifetime Geared Ladies 
improved Bottom-Pour Ladles 
Metal Pouring Systems 

Crane and Monorail Systems 
for Metal and Mold Handling 
Furnace Charging Cranes 
Sand Conditioning Systems 


3. 





Can be installed without major building changes or a 
large amount of yard equipment. 
For Complete Details Write 


MODERN EQUIPMENT COMPANY 


PORT WASHINGTON, Wis 


([)Moveen FQuiPMenT (oy 
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(Continued from page 98) 

ing is completely remodeled and 
new equipment installed. That 
equipment includes modern molding 
machines, electric lifting devices, 
overhead monorail system and sand- 
conditioners. W. S. Rowan is super 
visor of both the Auburn and Co- 
lumbia City, Ind. plants of the com 
pany. Burr O. Fink is president. 


* * 


Index of foundry equipment o1 
ders for July, according to a report 
of the Foundry Equipment Manu- 
facturers’ association, Cleveland, 
was 204.0 as compared with 228.2 
for June and 159.6 for July, 1936. 





Index of shipments was 216.5 as 
compared with 232.1 for June and 
145.7 for July of the previous year. 


* * * 


Allis-Chalmers Mfg. Co., Milwau- 
kee, has undertaken a program of 


expansion and improvement of ex- 


isting plants, including foundry fa- 
cilities. It is estimated that from 
$6,000,000 to $8,000,000 will be spent 
on that work during the remainder 
of this year and in 1938. 


* 


Sandusky Foundry & Machine Co., 


Sandusky O., which just recently 
made an addition to its foundry, is 





ELECTRICALLY BUTT WELDED FLASK WALLS 
RESIST GRUFLLING TESTS OF STRENGTH 


Severe pulling tests on electrically butt welded sections of 
Truscon Foundry Flasks have proved the joints to be stronger 
than the estimated strength of the steel from which the shells 
are made. @ Combining the advantages of great strength and 
light weight, Truscon Alloy Steel Foundry Flasks are a real asset 
in any foundry. @ Before you place your next order for flasks, 
check up on Truscon Alloy Steel Foundry Flasks! Your particular 
requirements for size, shape and weight can be met promptly 
and accurately. Write for FREE catalog explaining all details. 


TRUSCON STEEL COMPANY e FOUNDRY FLASK DIVISION 


6100 TRUSCON AVENUE e 


TRUSCON 


ley sts as 
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CLEVELAND,OHIO 








building an addition to its machine 
shop to cost approximately $60,000. 
Total cost of improvements will be 
about $100,000, it is claimed. 


Hoban Brass Foundry Co., Day 
ton, O., which recently had its plant 
destroyed by fire, is erecting a new 
building on Patterson boulevard 
John Hoban is manager. 


Spring City Foundry Co., Wauke 
sha, Wis., is building a new core 
room and pattern storage addition. 
W. J. Grede, 6432 West State street, 
Milwaukee, is president 

Viking Pump Co., Cedar Falls, 
Iowa, is planning construction of a 
l-story, 32 x 96 foot pattern shop 
addition. Contract has been awarded 
to George Pepin of Cedar Falls. 


Brillion Iron Works Inc., Brillion, 
Wis., has started work on a foundry 
addition, 60 x 135 feet, to house a 
core room. A. F. Paustian is presi 
dent. 

American Locomotive Co., North 
Jay street, Schenectady, N. Y. is 
planning construction of a foundry 
on Front street. Cost will be ap 
proximately $40,000. 

7 * 

Bucyrus Castings Co., which has 
occupied the north end plant of the 
Ohio Steel Castings Co., has moved 
to new quarters in the old New York 
Central railroad repair shops. 

~ . * 

Electric Alloy Foundry Co. Inc 
recently has been organized at 3001 
Navigation boulevard, Houston, 
Tex., to produce alloy steel and iron 
castings. The new concern is un 
der the direction of J. V. Reich. 

Van Brunt Mfg. Co., Horicon, 
Wis., makers of farm implements, 
is building a gray iron foundry ex 
tension, 81 x 100 feet, to cost ap 
proximately $30,000. Capacity is ex 
pected to be increased about 20 pet 
cent. F. H. Clauson is president. 

Nordberg Mfg. Co., Milwaukee, 
has re-equipped and reopened its 
brass foundry which has been idle 
nearly 10 years. New furnaces, an 
electric crane and other electric 
equipment have been installed. 

* . ‘ 

Activity of gray iron and steel 
foundries in the Philadelphia Fed 
eral Reserve district declined dui 
ing July, according to reports re 
ceived by the Industrial Research 
department of the University of 
Pennsylvania. Production of gray 
iron castings, although showing a 
decrease of 12 per cent under that 
of the previous month, still was 7 

(Concluded on page 102) 
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In a Mid-West foundry a number of Rex Leakproof 
Apron Conveyors were installed in the sand handling 
system. The result was a 42% saving in the cost of mold- 
ing plus a saving of 35% in floor space, 11% in cleaning 
cost, and 2% in metal. And they operated 4 years without 


one cent for repairs or replacements. 


The Rex outboard rollers and equalizing saddles relieve 


chain and pan alike from the weaving, tearing action of 


eccentric loads. This Rex construction makes these 
conveyors leakproof and maintains them so. They 
are today an important part of many money-saving Rex 


Foundry Systems. 


In these days of stress production and rising costs, 
a Rex Foundry Sand Handling System may answer both 
your problems. It costs nothing to investigate. See the 
Rex man or write for information now. Main office 
address—1671 West Bruce Street, Milwaukee, Wisconsin. 





wt 








Rex Foundry 
Type Self- 
Cleaning Bucket 


CHAIN BELT COMPANY 


of MILWAUKEE 
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(Concluded from Pade 100) 
per cent above that of July 1936 
Output of steel castings showed a 
decline of only 7 per cent unde) 
that of June 


Nickel Co., Inc., 15 
is plan 


International 
Oak street, Bayonne, N. J., 
ning to build a storage building and 
additions to its laboratory and foun 
Hobart 


ary on avenue at a cost ol 


$100,000 


National Bearing Metals Corp., 
Pittsburgh, has opened a new bronze 
foundry located in the Clearing dis 


trict of Chicago. This plant is equip 
ped to manufacture steel mill beat 
ings, bushings, sticks and types of 
miscellaneous bronze castings. The 


new plant known as the Clearing 
division is under the direction of 
Wom. E. Cartwright, vice president, 
and William W. Murray has been 
appointed manager. Sales are in 
charge of H. A. White sales man 
ager, Pittsburgh district 

Buckeye Steel Castings Co., Co 


lumbus, O. has purchased an 18-acre 
tract of land, adjoining its present 
plant. The property may be used fo. 





ORE MAKING economies fol- 
C low quickly when you use dur- 
able lightweight core plates! They 
provide the savings that come with 
the 
creased production that comes with 


long, efficient service in- 
easier handling. 

Made of a specially treated combina- 
tion of asbestos and cement, J-M Transite 
Core Plates are 


ter maximum 


inherently durable 


resistance to cracking 


ind breaking are permanently free 


from corrosion ind there is little, if 
iIny, Warping 

Yet, this is only half the story on 
Transite’s contribution to lower core 
making costs 

Equally important is the fact that 
Transite Core Plates weigh only about 

quarter as much as metal of equal 
thickness. Core makers actually carry 


twice as many with considerably less 


102 


Result 


down go core making costs. 


effort! 


capacity 


up goes production 


For complete details, send for our free 
brochure. Write Johns-Manville, 22 E. 
40th Street, New York City. 


Johns-Manville 


TRANSITE 
CORE 


PLATES 
7 














expansion some late! 


date. 


purposes at 


Gardner-Denver Co., Quincy, II] 
is constructing an addition to its 
branch foundry in La Grange, Mo 


Harnischfeger Corp., Milwaukee, 
recently has remodeled its Hercules 
Steel Castings plant into a modern 
e'ectrode factory. 


tenown Stove Co., Owosso, Mich., 
recently has added foundry equip 
ment to double the capacity of its 
foundry. 


Angeles Steel Casting Co., 
2444 South Alameda street, Los An 
geles, is erecting an office building 
at a cost of $2000. 


Los 


togers Iron Works Co., Eleventh 
street and Pear! avenue, Joplin, Mo., 
recently started construction of a 35 
x 50 foot addition to its foundry 
Ozark Engineering Co. was awarded 
general contract. 


McKinnon Industries, St. Cathet 
ines, Ont., makers of metal prod 
ucts for Canadian General Motors 
Co., has awarded contract to Smith 


Brothers Co., St. Catherines, fon 
construction of a large plant addi 
tion. 


Kinsley Foundry & Mfg. Co., Kins 
ley, Kans. has moved into the Blue 
Jupiter building, Dodge City, Kans 
Construction of a foundry building 
nearby to be operated in connection 
with the machine shop, has been be 
gun. Andy Shore is owne 


American Car & Foundry Co. plant 


at Madison, Ill., which has _ been 
closed for 7 years, now is operating 
at full blast The plant probably 


will employ 
is stepped 
Eagle, plant 


1000 men as production 
up, according to E. E 
manager. 


Ben Sibbitt Iron & Foundiy Co., 
217 Moore street, Wichita, Kans.., 
of Wichita’s oldest and largest indus 
trial institutions, has been purchased 
from Mrs. Clara Sibbitt, widow of 
the founder and acting president and 
general manager, by E. A. Waikins, 
vice president of the Union National 
Bank of Wichita. Mrs. Sibbitt will 
retire from general management but 
the business policies inauguraied by 
the late Ben Sibbitt will continu 
and as the business expands, new and 
additional equipment will be added 
it is stated. 


one 
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“Wheel Holidays’ 


cost you Money here! 


Wt kL Holhdays™ occur whet 
tl 




























lw Machine shoy hoses down 
tor crane wheel maintenance Kees 
them tO a minimum, and vo void 


needless interruptions in the flow of 

} } 4 
work You speed up shipments. Your 
men work tull davs and full weeks 
You conserve pronts 


\lachine shop superintendents 


- 
— 


have found that they ca 
Holidays” to less thar 
USS Wrought Steel “Rim 


Crane Wheels lhese wheels are built 


f 


especially for long 


outwear ordinary wheels by Ippronrl 


Milieu ney 


mately 2 to ] You] nnd them 
standard equipment on the iryest, 
best known cranes mn the ounery 
Specify them both tor new equipment 
and tor replacements You'll appreet 





ate the results 

USS Wrought Steel Crane Wheels. 
double flange or single fangs ir 
furnished rough machined, finish ma 
chined, or finish machined with finish 
bore and kevway rim-toughened of 


untreate d, as de sire d 





Look for the letters 
“R.1T.”, stamped on 
the rim. They mean 
“Rim-touthened™ hy 
the USS process te 
assure lasting hard 

NESS Safety, and 


lone mea 











U-S:S WROUGHT STEEL CRANE WHEELS 
CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh 


Columbia Steel Company. San Francisco, Pacific Coast Distributors 


Chicago 


United States Steel Products Company. New York, Export Distributor 


UNITED STATES STEEL 
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NEW TRADS PUpL 


CFITIONS 


Copies of any of the literature listed below may be obtained 
by writing directly to the companies involved, or by ad- 


dressing THE FOUNDRY, 
partment, 


avenue and Richmond street, Philadel 
phia, recently has issued an interesting 
booklet on its 7-point ingots Pages 7 
% and 9 of the booklet contain the lat 
est +S. oe specifications (B30-36 
for opper-base alloys in ingot form 


| freee Ajax Metal Co Frankford 


or sand castings, which can be used for 








in care of Readers’ Service De- 
1213 West Third Street, Cleveland 


permanent reference Other pages ex 
plain the reason for the reputation for 
high quality which the product has won 


and interesting 


mention is made of the 


company’s standard and proprietary in 
gots, golden glow vellow brass and al 


loys for fluxing 


ening 


DSM 


Vertical O 


Phd 7-1 el a 





eae es 





deoxidizing and hard 


View showing a battery of the Vertical Core Ovens. 


N 1929 The 


Caterpillar Tractor Company installed 


a battery of vertical core baking ovens for processing 


cores ranging in size from a few ounces up to over 200 


Ibs. each. 


They later added paste and black wash drying ovens 


of the vertical type. 


Now, after cight years 


experience 


with that equip- 


ment they have just completed another D.S.M. vertical 


oven installation for processing cores up to 930 > Ibs. 


each. 


35 minutes from load to unload stations. 


And completing the job in a period of 4 hrs. 


DETROIT SHEET METAL WORKS 


DETROIT 


MICHIGAN 





1270 Oakman Boulevard 
LL LS ceric ee ARAN 
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VALVES—Galland - Henning Mfg. Co 
Milwaukee, has issued a folder on its 
line of pressure sealed, leak proof valves 


Jolt squeeze, hydraulic, shutoff and three 


and four-way valves are 
described 


pictured and 


INDUSTRIAL DESIGNS—Harold Van 
Doren & Associates, 1217 Madison avy- 
enue Toledo, recently has published 
a folder describing their services and 
listing a number of clients in a varie- 
tv of fields who have applied modern 
styling to their products 


REFRACTORY CEMENTS—-Carborun 
dum Co., refractory division, Perth Am 
boy, N. J., recently has published a de- 
scriptive pamphlet on its line of frax re- 
fractory cements \ resume of the prop- 
erties and uses of the various cements 
Is given In a concise manne! 


STEELS—Ludlum_ Steel Co Water 
viiet, N. Y has published a 142-page 
booklet containing detailed information 
on its various types of steels Data is 
viven on compositions forging, anneal 
ng, hardening and quenching tempera 
tures, applications, et 

PLATFORMS 
platforms that may be used in convey 
ing materials, goods, merchandise, parts 
nd products by the lift truck method of 
transportation, are illustrated in a new 
colored folder No. 146 recently issued by 
175 Walnut § street 


The many types of skid 


Lewis-Shepard Co 
Watertown, Mass 


NICKEL CAST IRON International 
Nickel Co New York, has issued a 15- 
puge bulletin entitled “Heat Treatment 
Fundamentals of Nickel Cast Iron, Plain 
Cast Iron, Nickel-Chromium Cast Iron 
ind Nickel-Chromium-Molybdenum Cast 
Iron.” All phases of heat treatment of 
the various types are covered 


CUPOLA CHARGER—The advantages 
to be found in the use of its skip type 
of cupola charger and in formation re 
quired for such an installation are con 
tained in a recent pamphlet of the Mod- 
ern Equipment Co., Port Washington 
Wis. Other of the company’s metal pou! 
ing devices including an insulated cylin- 
drical mixing ladle are shown 


AIR: COMPRESSORS Worthington 
Pump & Machinery Corp., Harrison, N. J 
has published a condensed catalog on Its 
line of vertical compressors The bul 
letin contains sectional views of impor 
tant features of construction, detailed 
specifications of the feather-type valves 
ind other principal elements, rating ta 
bles and dimension tables 


MONEL METAL— International Nickel 
Co. Inc., New York, has published three 
new bulletins dealing with the advan 
tages of using monel metal for pump re 
pairing, for valves and for 
wear resistant features of the metal as 


raskets The 


well as the facts and data on ts im 
proved properties are discussed in de 
tail 

SLIDE RULI \n ingenious slide rule 


indicator for use in selecting the | 
instruments for any application has been 
announced by the Westinghouse Electric 

Mfg. Co East Pittsburgh, Pa This 


propel 


slide rule shows at a glance what in 
truments to use, their range approxi 
mate price, size and descriptive iterial 
Vallable 


GAS MASKS—Mine Safety Appliances 
Co Braddock Thomas ind Meade 
streets, Pittsburgh, has published a new 
bulletin describing its ill-service gas 


mask for protectioin against isphyxla 


tion fron poisonous gases fumes and 
smoke The bulletin is well-illustrated 
The outstanding features of the mask 


re explained in detail 


METALLOGRAPHIC EFQUIPMENT 
\dolph I Buehler Chicago has pub 
ished a bulletin entitled “The New Metal 


(Concluded on page 106) 
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CORE-KNOCKOUT BLAST 


MANY INSTALLATIONS MADE IN PAST SEVEN YEARS 


As a dust preventative alone the Pangborn Removes large cores in few minutes. Its operation 
hydraulic method of cleaning castings is well is quick, clean, economical and convenient. We 


worth its cost. Keeps the Fo free from dust. ; 
Thoroughly ventoves cose trom. pee have an interesting collection of cost studies, 


without sledges and showing figures for various sized castings, ready 
aoe ee _ ready for reuse. to send you, upon request. Well worth writing for. 


PANGBORN CORPORATION HAGERSTOWN, MARYLAND 
World’s Largest Manufacturer of Blast Cleaning and Dust Control Equipment 


| } 
, 
f 1p) 
“ t 
4 . Poi ak 





(Concluded from page 104) 
\nalyst which describes various types 
the tirm’s metallographic equipment 
including cutting-off machines for spe- 
ns, bakelite presses, grinders, polish- 
ers holders, and metallographi mi ( 
scopes 
INSULATING CONCRETE Quigley 
ce New York, has published a folder 
iving information on the physical, in- 
sulating and refractory properties, and 
uses of its insulating, refractory, light 
weight concrete which is called “Insul 
crete \pplications include furnace li! 
ing doors, shapes, covers, combustior 
‘ Ders ete 
CLEANING—-Hydro-Blast Corp 11 
West Washingtor street Chicago has 


issued 


Ins 


bulletin on its wet 


nethod The publication 


sand cle: 


shows 


in 


and gives engl- 
involved in 


Stallations 
neering data on the 


operatior 


Savings 


the applicatioin of the process Time 
studies on the cleaning of various types 
of castings are shown 

BEARING BRONZE-—Scientific Alloys 


Ine Los Angeles, Calif has published 

folder describing a metallic process- 
alloy for use in the production of high- 
lead bronzes for bearings. The alloy and 
process is termned “Cataloy and the 


cent 
from 


from 2 to 8 per 


containing 


mounts used range 


n copper! base allovs 


13 to 40 pel cent lead 


WELDERS *The Arc-Welding of ro 


morrow” is the title of the bulletin re- 
eently released D\ the Harnischfege! 
Corp Milwaukee rhis booklet, No 


advantages of an iIn- 


photographs 


W10, 
ternally 
illustrate the 


explains the 
Stabilized are and 
mod 


uses Ol t Various 





Top Hats 


for Iron Horses 


DIVISION OF SIMONDS SAW AND STEEL CoO. 


106 


Just another instance of the universality 
of application of abrasive grinding 
wheels. These steam pressure domes 
for locomotives are being spot ground 
with Abrasive Company Grinding 
Wheels 


on high-speed portable 


grinders. 

Wherever metal is to be removed 
... parts precision ground... or 
edges sharpened .. . for production as 
well as maintenance... Abrasive Com- 
pany Grinding Wheels willdelivermax- 
imum performance at minimum cost. 


ABRASIVE COMPANY 


Tacony and Fraley Streets 


Philadelphia, Pa. 








els of are welders Stationary and port 


able-trailer welders are shown ind 


cutaway t 


used to show th 


View Is 


sign 


STEEL CASTINGS—Fart 
Co., Sandusky, O., recently has 
folder containing several bulletins de 
scribing its products One describes the 
various steels produced with informatior 

) Another ind 
various types of castings made 


data on the firm's crane 


ell-Cheek Stee 


issued 


on physical properties 
cates the 


while others give 


wheels, elevating and conveying buck- 
ets, rollers, cast tooth gears, and stok 
and conveyor screws 

INDUSTRIAL ROOFING Cuttit 
maintenance costs on industrial root! 
and siding is discussed in the new 
page brochure, published by Johns-Mar 
ville. 22 East Fortieth street, New Yor 
\pplication of that product Ss explains 
and amplified bys numerous drawings 
showing construction details Also 


lustrated are the company’s special 


cessories for sealing the oints r 
ridges Some tvpical installations are 
shown and dimensions and weights 
eT 

MOLDING SAND Taggart & C 
Philadelphia has issued a_ booklet 


the characteristics and properties of its 
special molding sand. The text describes 
the phvsical characteristics such s 


moisture, strength and permeability. Co 


loidal properties, ftineness, description © 
sand grains, a study of the clay sub 
stance longevity and sintering prope! 
ties of the sand, expansion and contrac 
tion its deformation and resilience ne 
its practical application ilso ime ! 
cluded 

HANDLING EQUIPMENT \r t ‘ 


tive cover introduces the genera 
log for 1937-38 of the Duri 


, 
Dayton, ©O., of equipment made ex 


sively for handling corrosive solutions 
The text treats the chemical and phys 
cal properties, design applications ar 


advantages of various corrosioin resis 


ing alloys pumps, valves, circulatins 


steam jets, pipe and fittings, Mixing no 
Zlies and miscellaneous corrosioin resis 
tant industrial equipment The catalo; 
is well illustrated and nm many cases 
dimensions and specifications § for the 


equipment are given 
PATTERN LUMBER— Western Pine s 
n, Yeon building, Portland, Oreg 


sociatio 


recently has published an ittractive 
booklet “Sugar Pine for Perfect Pat 
terns.’ The booklet is well-illustrated 
with unusual examples of sugar pine 
patterns for Boulder Dam, Fort Pech 
Dan the U. S. Engineers Sea-Goins 
Hopper Dredge Goethals ind numer- 
ous other examples of industrial uses 
in Pacific Coast foundries The text 
covers a discussion of Suga! pine 
grades commonly selected for patterns 
refers to sizes and quality ind points 
out important considerations regard 
ing the proper seasoning of Sugar pine 
at the mill and care of the stock It 
the pattern shop 

TUMBLING EQUIPMENT America! 


Equipment Co., Mishawaka, Ind 
recently has issued booklet No, 211 o1 
its wheelabrator tumblast 
sive blasting equipment 
of the booklet contains a short histo 
of the wheelabrator, its features and ada 
and engineering surveys ol 
various installations Features of op- 
eration and construction 
described in detail, are included, as we 
as photographs of some typical 
The latter 
information on the 


Foundry 


airless abr: 


The first part 


vantages 
illustrated and 


install: 


tions portion of the bool 
gives products 


cleaned by the unit, general assembly « 
the various sizes, data on other types 
of equipment including cabinets, dust 
collectors, core machines, sand cutters 


users of the 
the tirn 


etc., and a list of equip- 


ment manufactured by 
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